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CITA TION ANAL YSIS 
CHAPTER 1 
CITATION ANALYSIS 
1.0. CONCEPT OF CITATION ANALYSIS 
Citation analysis is the examination of the frequency, patterns, and graphs of 
citations in articles and books. It uses citations in scholarly works to 
establish links to other works or other researchers. Citation analysis is one of 
the most widely used methods of bibliometrics. For example, bibliographic 
coupling and co-citation are association measures based on citation analysis 
(shared citations or shared references). 
A scientific paper does not stand alone but it is embedded in the literature of 
the subject. The nature of this embedding is specified by the use of footnotes 
and references lists. It is a well-accepted norm that researchers always 
document there writings with references and footnotes to support their 
findings. These references and footnotes are known as "Citations". The 
document in the footnotes is known as "Cited documents" and the citing it is 
"Citing document". This assumption has led to a num.ber of studies focusing 
on citation counts, impact factor, bibliography coupHng, co-citations and 
citation indexes. Citation analysis is that area of bibliometrics which deals 
with the study of these relationships. The basic tool for this kind of study is a 
citation index, which is an ordered list of cited documents. 
The primary function of citation analysis is to provide a connection between 
two documents, one which cites and the other which is cited. Citation 
analysis uses citations in scholarly works to establish links. Many different 
links can be ascertained, such as links between author, between scholarly 
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works, between journals, between fields or even between countries. 
Citations both from and to a certain document may be studied. One very 
common use of citation analysis is to determine the impact of a single author 
on a given field by counting the number of times the author has been cited 
by others. Citation analysis permits researchers to see how frequently a work 
has been cited in articles and is invaluable tool for any literature review. 
Citation analysis is one of the popular methods employed in recent days for 
the identification of core documents in various subject fields or for a 
particular scientific community in a geographical proximity. In fact, citation 
study is one of the effective and indirect methods to understand the 
information requirements of the users. 
Citation analysis is a statistical method used for arranging the cited materials 
in some kind of rank in order to study their relative importance. The type of 
arrangement may be linear, as in the ranked list of cited periodicals or it may 
be muhi-dimensional, as in the case of citation networks based on the data 
derived from science citation index. The arrangement may also be a simple 
distribution of cited documents on the basis of form, quantity and age. The 
purposes of these arrangements are to study the referencing patterns and the 
literature found in a given subject. 
One very common use of citation analysis is to determine the impact of a 
single author on a given field by counting the number of times the author has 
been cited by other. 
Citation counts are frequently taken to be a measure of use of journals. 
Validity of this assumption is often challenged since many journals that are 
bon-Qwed are not read and many journals that are not borrowed are read 
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within the libraiy and much of what is read is not necessarily cited. Also this 
assumption leads to a problem of the definition of use. The "use" is often 
taken to mean "borrowing frequency" and there is no clear evidence that 
citation frequency correlates with borrowing frequency. 
Citation analysis has conquered the world of science policy analysis. 
Aggregates of citations are commonly used in evaluation studies as indicator 
for the "impact" of publications as one of the measures of the "quality" of 
research groups or even of individual researchers. Co-citation maps of 
scientific specialties and also increasingly citation patterns among journals 
are used to describe the development of disciplines and specialties and to 
identify emerging areas of "scienfific inquiry". 
Electronic citations (e-Citations) enable Arizona law enforcemicnt agencies 
(and their contract agents) to capture standard citafion data like a paper 
Arizona Traffic Ticket and Complaint (ATTC) electronically and transmit 
that data to the Courts via a connection with the Administrative Office of the 
Courts (AOC). The program automatically creates a case and calendar entry 
in the applicable court's case management system (CMS) database table. 
Capturing and transmitting citation data electronically eliminates paper and 
greatly improves the accuracy of records by eliminating manual entry into 
both law enforcement records management system (RMS) and the court's 
CMS. 
Thus, it may be concluded that citations are bibliographical references which 
are usually appended with every research communication. When a document 
refers to another document, the later is called the cited document and the 
former the citing document. Brief description about the cited document is 
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known as citation, which includes name of the author, title of the article, 
name of the journal, vol. number, year, pages etc. In case of book name of 
the author, document, pages, year of publication etc. The pattern of citation 
also called references, readings and they may appear as endnotes as well as 
footnotes. Citation analysis is a method based on the principle that articles 
citing the same reference have also much of their content in common. 
Similarity between on article and the articles on its reference list is one of 
the cornerstones of citation analysis had now been increasingly emphasized. 
1.1. DEFINITIONS 
Citation analysis is a bibliometrics technique to find out the cited-citing 
relationship by which we evaluate the research trend. It is a method to draw 
the development structure of the scientific revolution. Some definitions are 
given below: 
i. According to Osarch 
"When one author cites another author, a relationship is established. 
Citation analysis uses citation in scholarly works to establish links. Many 
different links can be ascertained such as links between authors, between 
scholarly works, between journals, between fields or even between 
countries ". 
ii. According to F.W.Lancaster 
"One very important group of bibliometrics studies relates to what sources 
authors cite. Citation analysis is concerned with such phenomenon as which 
authors are most cited which journals are most cited and what linkages exist 
through citation." 
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iii. According to Broadus 
"The true citation analysis is which deals with works cited as having 
actually been used in preparation or having otherwise contributed to the 
source paper". 
iv. According to E.C.White 
"Citation analysis plays a prominent role for easy identification of earlier 
research ". 
V. According to Eugene Garfield 
"Citation frequency is a measure of research activity or of communication 
about research activity". 
vi. According to Buttlar 
"Citation analysis is an excellent unobtrusive method to determine which 
resources doctoral students are using ". 
vii. According to Richard E. Rubin 
"Citation analysis is the examination of the frequency and patterns of 
citations in articles and books ". 
viii. According to Martyn 
"// is an analysis of the citation or references which form a part of the 
scholarly apparatus of primary communication. The technique is used for 
putting items of references in some kind order, whether they are journals or 
authors cited". 
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1.2. HISTORICAL BACKGROUND 
The concept behind citation analysis is fundamentally simple. By 
recognizing that the value of information is determined by those who use it, 
there could be no better way to measure the quality of the work then by 
measuring the impact it makes on the community at large. The practice of 
giving citations or footnotes is not new and also has been well established in 
scientific writings even when the early periodicals started about three 
centuries ago. "Derek de Solla Price" has found out that the earliest name of 
a footnote was "Scholia" which means relating to scholarship, footnoting 
was considered to be a scholarly practice. 
The first practical application of this concept was Shepard's Citation, a legal 
reference tool that has been used since 1873. To try a case, a lawyer must 
base their arguments on previous judgment. However the lav/yer must make 
sure that the decision has not been overruled reversed or got limited in some 
way. Shepard's citation enables the lawyer to do this with a minimum of 
trouble, taking advantages of coding system. Frank Shepard devised a listing 
with every instance in which reported decision is cited in a subsequent case. 
The listing also shows what status and journal cite the original decision. 
Using Shepard's citation, a lawyer must first locate a previous decision 
relating to his current case, by consulting a digest, index or encyclopedia 
which will provide him with the case member of any given decision. The 
lawyer then look up the case number in Shepard citations and fined all 
subsequent citing cases. From the information, he can determine whether the 
original decision was affirmed or modified in any way. 
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The first recorded citation analysis was a study by P.L.K.Gross and 
E.M.Gross published in 1927. The researchers tabulated the references in 
"The journal of the American Chemical Society" to establish citation 
frequency for other publications and to determine journal subscription for 
the library of Pomona College. 
i. Welch Medical Library Indexing Project: Dr. Eugene Garfield, founder 
and now Chairman Emeritus of ISI (Now Thomson Scientific), was deeply 
involved in the research relating to machine generated indexes in the mid-
1950's and early 1960's. One of his earliest points of involvement was a 
project sponsored by the Armed forces medical library (Predecessor to our 
current national library of medicine). The Welch medical library indexing 
project, as it was called, was to investigate the role of automation in the 
organization and retrieval of literature. 
ii. Eugene Garfield: Eugene Garfield one of the Welch project investors 
realizes that nearly every sentence in a review article is supported by a 
citation to a previous work. Thus, a review article could really be considered 
as a series of indexing statement. The problem then becomes one of 
transforming these statements into a consistent format that would be useful 
as an index. 
iii. Adair: In 1953, the Welch project conducted a symposium, news of 
which was reported in a Colorado newspaper. This article was read by 
William C. Adair, who was a former Vice-President of the firm that 
produced Shepard's citation. Adore wrote to the Welch project and 
suggested that they consider the method employed by Shepard's as a 
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possible indexing techniques. His article appeared in "American 
Documentation" in June 1955. 
iv. Laderburg: In 1958, Prof. Joshera Laderburg of Stanford University 
wrote to Garfield to inquiry if any further work had been done in citation 
indexing. When informed of the financial problems involved in starting such 
a project Laderburg suggested that Garfield should apply for a grant from 
the government. 
V. Genetic Citation Indexing: In 1961 the National Insfitute of Health 
initiated a co-operative program was Garfield's Institute for Scientific 
Information (ISI) to prepare a citafion index for the field of Genetics. 
Garfield soon recognized, however, that defining the genetics literature to be 
covered by a citation index would be quite difficult. Fine judgments would 
be required as to what was or was not genetics literature. As per, Garfield 
suggestion, it was decided to undertake a comprehensive interdisciplinary 
approach for preparing a citation index and then extract a genetics citations 
index from.that base of informafion. 
vi. Science Citation Index (SCI): The Science Citafion Index (SCI) was 
published in 1965 and was a landmark in the field of citafion studies. The 
base of science citafion index was interdisciplinary to a great extent. The 
first science citation index covered the literature of the year of 1961. It 
covered 613 journals contained 1.4 million citafion and required 5 volumes. 
The Institute of Scienfific Information (ISI) science citation index provides 
access to current and retrospective bibliographic information, author 
abstracts and cited references found in 5700 of the World's leading scholarly 
science and technical journals covering more than 150 disciplines. The 
CITA TIONANAL YSIS 
science citation index expanded format, available through the web of science 
and the online version, Sci-Search, cover more than 58000 journals. 
vii. Social Science Citation Index: A great landmark took place in 1972 
when ISI started publishing social science citation index, which provides 
access to current and retrospective bibliographic information author 
abstracts and cited references found in over 1700 of the World's leading 
scholarly social science journals covering more than 50 disciplines. 
viii. Arts & Humanities Citation Index: The ISI arts and humanities 
citation index provides access to current and retrospective bibliographic 
information and cited references found in over 1120 of the World's leading 
arts and humanities journals. 
ix. Derwent Innovation Index: The Derwent innovation index, available 
through ISI web of science interface, is a web accessible product that merges 
the "Derwent World Patent Index" with the "Derwent Patent Citation 
Index". Updated weekly it covers over 10 million basic invention and 18 
million patents in all forms over 40 patent issuing authorities. As a part of 
ISI "web of knowledge". Derwent innovation index will soon be cross 
searchable with other scholarly content ISI web of science, BIOSIS 
receiving ISI proceedings and coming soon CAB abstracts and INSPEC. 
1.3. NEED OF CITATION ANALYSIS 
A plethora of knowledge is being unfolded every day. This situation of 
overwhelming mass of available information has been denoted by the term 
"Information Explosion". It is a common knowledge that during the present 
generation more science related information has been produced then in the 
past. This is because of the specialization and diversification of knowledge, 
CITA TIONANAL YSIS 
need of distinguishing oneself in academic circles and increasing number of 
printed or recorded information in various form. 
Today the amount of information available in books, articles in periodicals, 
abstracting and indexing periodicals, conference proceedings, seminar 
papers, bibliographic databases has been grown phenomenally. According to 
a rough estimate science and technology information now increase 13% per 
year. Therefore, information in this field will double every 12 months. 
Electronic database and databanks have proliferated. 
According to UNESCO there are over 600000 documents being published 
every year in more than 80 written languages. Out of these documents, 
300000 alone are traditional books, 150000 are periodicals and rest 150000 
other type of documents like report, patents, government publications. The 
world growth of scientific literature is estimated at 6-7% a year. The rate of 
growth is so rapid that the scientific literature is getting double every year. 
Cost is another factor for concern. It is said that price of books has gone up 
by 40% since Jan 1991, whereas, the cost of periodicals keeps on increasing 
by 15-20% each year. According to a survey of expenditure carried out by 
Roartee University the cost of journals double in every 4' year. This has out 
stripped the purchasing capacity of libraries all over the world. It is said that 
even a very rich Library of Congress of the U.S.A, whose budget is in 
several crores of rupees, will not be able to procure each and every 
document that is being published from different parts of the world and in the 
different forms and languages. Therefore to avoid difficulties created by the 
inflation on the one hand and the shrinking fund position on the other, a 
purposeful study of evaluating the types of literature and of selecting 
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periodicals according to their use value is of immediate interest and need. 
The universe of knowledge demands is muhidimensional and ever changing 
therefore, the evaluation of literature of a simple is essential and has been a 
practice of librarianship. Citation analysis is helpful to the organization of 
knowledge from which discipline the journal deals. 
1.4. PURPOSE OF CITATION ANALYSIS 
Citations are used to access the value, quality, impact, penetration and 
originality, visibility of individual and corporate performance within and 
across disciplines. Weinstocks has identified major motivations of authors 
behind using references, as listed below: 
1. Paying homage to pioneers. 
2. Giving credit for related work. 
3. Identifying methodology, equipment, etc. 
4. Providing background reading. 
5. Correcting one's own work. 
6. Con-ecting the work of others. 
7. Criticizing the work of others. 
8. Alerting researchers to forthcoming work. 
9. Substantiating claims. 
10. Providing leads to poorly disseminated, poor indexing or uncited 
work. 
11. Authenticating data and classes of fact, physical constants etc. 
12. Disclaiming work or ideas of others. 
13. Identifying original publications in which an idea or concept was 
discussed. 
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14. Identifying the original publication describing an eponymic 
concept or term. 
15. Citation analysis is helpful to the organization of knowledge with 
the discipline the journal deals. 
1.5. IMPORTANCE OF CITATION ANALYSIS 
Citation analysis is the statistical process which puts bibliographic data in 
such pattern, which gives development figure of the exponential growth 
literature. Citation pattern (i.e. citation index, graph tables) arranges the 
items in their productive sequence. The things ordered can be journal, papers 
in journals or organizations to which authors of journal paper affiliated. The 
type of order can be linear, as in ranking or multidimensional as in the 
generation of citation networks studies of obsolescence rate of journal or 
documents may be considered to be special access of ranking over time. 
Whatever the type of analysis performed the interpretation of the result 
depends upon the nature of relationship between the citing and cited 
documents. 
i. To lead the reader to further studies in the field: This is perhaps, the 
primary purpose of citations. Readers can verify the correctness of the 
information and thereby convince themselves. 
ii. For the preparation of bibliographies: The first use of citation indexing 
was made in "Shepard's Citadons" published inl873. This technique of 
citation indexing has been perfected by Eugene Garfield and other since the 
early 1960's.It is a fact that compilafion of bibliographies in new fields is 
really difficult. In such circumstances, analysis of citations of articles may 
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be the only way to gather information. The very fact that the citations have 
been verified, evaluated and recommended by authors who are experts in 
their own fields make them all the more acceptable for inclusion in a 
bibliography. 
iii. To study the use pattern of different type of documents: Citations 
given may be of books, journal articles, reports, standards, theses/ 
dissertations etc. The relative use of each of these types can be ascertained 
based on the frequency of citations. 
iv. To find out the relative use of different languages: Since English has 
emerged as a world language, especially in science and technology, there is 
a predominance of English language publications in all branches. This can 
easily understood from citation analysis. In the mid-sixties, for the instance, 
the share of an English language papers in Mathematics and Chemistry was 
more than 50%. Russian occupied the second position with about 20% 
followed by German and French.Citation practices have also shown that the 
relative amount of literature in different subjects produced by different 
countries changes with time. It has been observed that German has declined 
very much in the 20"^  century, especially in the field of chemistry where 
publicafions in this language reigned supreme. 
v. To study the use of literature from different countries: From the 
citafions, the country of their origin can be idenfified in all types of materials 
like journal articles, books, reports, etc. In many subject areas, U.S. 
publications are found to be used more heavily. In medicine, biochemistry, 
physiology and pharmacology. Sengupta had identified the leading role 
played by U.S. journals. Journals of U.K. occupied the second posifion, but 
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they come nowhere near their American counterparts in the frequency of 
use. Some of the user studies in India have shown that Indian publications 
are also equally cited in certain subjects. 
vi. To study the scattering of subjects: Studies about the dispersion or 
scattering of subjects in different sources as evidenced by citation analysis 
have brought out interesting results. For example, 
1. Social science and arts subjects show a wider scatter of publications 
than the sciences. 
2. A new branch of science, especially an interdisciplinary one, shows a 
greater dispersion than an older branch of science. 
3. There can be differences in scatter between sub-fields within a subject 
as among major subjects. 
4. Researcher publications in technology show a greater dispersion than 
those in science. 
5. The rate of scatter within the same subject alters with time. 
6. To decide the obsolescence rate of documents in different subjects. 
Citation in subsequent literature and usage pattern in libraries are considered 
as two indicators of the obsolescence of literature. Analysis of citations by 
age of the cited document can show the useful life of a document. In order to 
measure the decay or obsolescence rate of documents, the concept of 'half-
life' has been borrowed from Nuclear Physics. The fast growing subjects 
would have lesser 'half-lives' compared to the established disciplines. These 
time scales are highly useful in the planning of library holding. 
14 
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vii. To decide the obsolescence rate of documents in different subjects: 
Citations in subsequent literature and usage pattern in libraries are 
considered as two indicators of the obsolescence of literature. Analysis of 
citations by age of the cited document can show the useful life of a 
document. In order to measure the decay or obsolescence rate of documents, 
the concept of 'half-life' has been borrowed from Nuclear Physics. Using 
this measure Burton and Kebler had suggested a range of half-lives for 
different subjects. The fast growing subjects would have lesser half-life of 
Metallurgical Engineering as 3.9 while that of Botany is 10 years. These 
time scales are highly in the planning of library holdings. 
viii. To determine the interdependence and lineage of subjects: The 
interdependence of basic and applied fields can be understood by citation 
studies. Establishment of this interdependence can be of use in the 
acquisition policy of special libraries or information centers. The analysis of 
citations the "Annual Review of Medicine" for the years 1965-69 by 
I.N.Sengupta has established the contribution made by journals in the fields 
of biochemistry and physiology to the medical research. Further studies by 
him have brought to light the mutual contribution of biochemistiy, 
physiology and microbiology. As far as lineage of subjects is concerned, 
Garfield's experiments in citation indexes have very much contributed in 
mapping the history of many of them. 
ix. To prepare ranked list of periodicals: Ranked list of periodicals can be 
prepared by two methods: 
1. By actual citation counting. 
15 
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2. By counting the number of entries in indexing and abstracting 
periodicals. 
In the first method, information is collected from the references cited in 
source articles. By studying the average number of citations, one can 
develop a list of cited journals in the ranked order. 
In the second method, the number of items contributed by different 
periodicals during a specific period of time is calculated from the secondary 
source and the ranked list is prepared based on the productivity of journals. 
Such ranked lists are very often used as guidelines in the acquisition of 
periodicals and other materials in the libraiy. 
X. To study the rate of collaborative research: Collaborative research can 
be effectively measured from the number of authors in papers. Such studies 
can be conducted to understand global trends, national trends or trends in 
different subjects. Studies in this direction have indicated that collaborative 
varies from discipline to discipline, within the same discipline from time to 
time, and from country to country-. However, the extent of collaborative may 
not be revealed from the citations. Efforts in this have been made by 
Ajiferuke et al who have attempted to define 'good collaboration' measures. 
xi. For the analysis of scientific journals: Citafion analysis provides a 
number of interesfing and useful insights into the networking of journals. 
These insights are developed from five different citation measures, which 
are perfected by Institute for Scientific Information (ISI). 
I. Citation rate of a journal: This is the number of times a journal has 
been cited journal. It can consist of all the references to the cited journal 
counting even duplicate references from the same source article as a 
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separate citation. It can also be calculated by counting only the number 
of source articles that cited the journal. A third method of calculating 
citation rate that is followed by ISI is by counting the number of 
references to the cited journal, but treating duplicate references from the 
same source article as only a single citation link. 
2. Impact factor: hnpact factor is the average citation rate of a journal's 
articles. It is basically a ratio between the citation rate of the journal and 
its citation potential. Citation rate is defined as the number of times 
cited, whereas citation potential is defined as the number of citable 
items published. Therefore, Impact factor = the number of times a 
journal was cited, the number of citable items the journal published. 
3. Self-cited rate: Again, this is a measurement of self-citation. It shows 
what percentage of citations received by a journal originated in articles 
published by the journal. These self-citation rates serve as indexes to the 
newness, size and isolation of the intellectual universe in which a 
journal operates. 
4. Self citing rate: This is a measurement of the frequency with which 
journals cite themselves. It shows what percentage of a journal 
references cites articles it published. 
5. Immediacy index: This is a method of showing how rapidly the 
materials published by journals are picked up and used. It is calculated 
by counting the number of citations received by articles in a journal 
during the year in which they were published. The results of the citation 
measures carried out by ISI are published regularly in the Journal 
Citation Reports (JCR) of ISI.Immediacy index for journal 
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= (Number of citations received in 1995} 
Number of 1995 articles. 
6. H- index: Hrisch index serves as an alternative to more traditional 
journal impact factor metrics in the evaluation of the impact of the work 
of a particular researcher. Because only the most highly cited articles 
contribute to the Hrisch index, its determination is a relatively simpler 
process. The H- index is intended to measure simultaneously the quality 
and quantity of scientific output. 
Citation counts have also been stretched even to measure the productivity in 
other areas. Citation analysis has also led to the development of concepts 
like bibliographic coupling put forward by Kessler and co-citations by 
Small. 
1.6. TYPES OF CITATION ANALYSIS STUDIES 
There are a number of different approaches to citation analysis. Basic 
concepts of citation analysis that provide for study and research include: 
i. Direct citation: The direct citation counts the easiest technique to 
determine the number of citations received by a given document or set of 
documents over a period of time from a particular set of citing documents, 
where from citation data for analysis was taken. The use of citation counts to 
rank journals was a technique used in the early part of the 19 century but 
the measurement of these links to rank authors and papers was pioneered by 
Garfield at the Institute for Scientific Information (ISI). In a primordial 
paper of 1965. He and Sheward showed the correlation between citafion 
frequency and eminence in demonstrating that Noble Prize winners 
published five times the average number papers while their work was cited 
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30 to 50 times the average. In the early study of 1964 about the use of 
citation analysis in writing the history of DNA, Eugene Garfield and 
Sheward demonstrated the potential for generating hectographs, topological 
maps of the most important steps in the history of scientific topics. 
ii. Bibliographic coupling: The relation of two documents by virtue of their 
joint descent from the third. The concept of bibliographic coupling was first 
elaborated, tested and coined by M.M.Kessler. It is a number of common 
references cited in two that indicates the degree of similarity of contents of 
the citing papers. Two source documents containing a large number of 
common references are said to have a high coupling strength and are likely 
to be on the same topic. It links two papers that cite the same article, so that 
if papers. A & B both cite paper C, they may be said to be related, even 
though they don't directly cite each other. The more papers they both cite, 
the stronger their relationship. It is observed that the concept of relationship 
has certain drawbacks and not seem to be a valid unit of measurement 
because of two papers are citing a third paper, they may or may not be citing 
an idenfical piece of information of third paper being cited. The fact that two 
papers have a reference in common is no guarantee that both papers are 
referring to the same piece of informafion. So, it is merely an indicadon of 
the existence of probability of relation between two documents. 
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Item A (Citing) 
Fig.l 
Bibliographic Coupling 
iii. Co-citation coupling: The concept of co-citation was for the first 
developed by H. Small who proposed a new method of analyzing citations to 
generate clusters of related papers. He describes or papers are cited together 
in subsequent literature determine the co-citation strength of two cited 
documents/ papers. He also stated that cited documents are linked together 
through the process of co-citation and this process is similar to the subject 
similarity measures of the co-occurrence of words between two documents. 
If papers A & B are both cited by paper C, the way be said to be related to 
one another, even though they don't directly cite each other. If paper A & B 
are both cited by many other papers, they have a stronger relationship. The 
more papers they are cited by the stronger their relationship is co-citation is 
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dynamic measure in that co-citation strength of cited papers can be studied 
over a period of time as they continue to be cited together in subsequent 
Hterature. 
Item A (Cited) Item B (Cited) 
Fig.2 
Co-citation Coupling 
Garfield explains that the strength of co-citation can be calculated using the 
following formula: 
S^ Co - citation of A + B {Total citation of A + B)-{Co- citation of A + B) 
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1.7. TECHNIQUES USED IN CITATION ANALYSIS 
Citation analysis itself is bibliometric technique in which works cited in 
publications are examined to determine patterns of scholarly 
communication. A lot of survey and studies have been done in the area of 
citation analysis. The techniques used in analysis of citations mostly are as 
follows: 
i. Obsolescence: This technique has been specific used in confirming or 
rejecting the idea that document use or value declines with its age. That is, a 
document may become least use after sometime of their appearance for 
reasons, i.e. the information is valid, but incorporated in later works, the 
information is valid, but superseded by later works, the information is valid, 
but is in a field of declining interest, the information is no longer considered 
valid. 
ii. Clustering: This is a technique, which with the help of citation analysis, 
tries to link different groups of documents with similar citations. Clusters are 
formed when an article (a member of the cluster) has coupling link with at 
least another member. No member of one cluster would have link with a 
member of another separated cluster. 
iii. Scattering (Bibliographic): The name scattering or more specifically 
bibliographic scattering is used to denote the phenomenon of 
inhomogeneous clustering of bibliographic items for example, articles, 
citations, word, frequencies etc. over their sources examples journals, cited 
articles etc. The scattering distributions are usually skewed and non-
Gaussian major bibliographic scattering phenomenon is the journal 
scattering and citation scattering. 
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iv. Half-life: The time during which one half of all the currently active 
literature was published. This literature becomes 'unused' but not 
'unusable'. Unlike radioactive decay it does not become disintegrated but 
obsolescent. 
V. Cited half-life journal: The number of journal publication years going 
back from the current year which account for 50% of the total citations 
received by the ched journal in the current year. 
vi. Citation chasing: A legitimate research technique in which the 
bibliographies of works already located in a literature search are examined 
for additional sources containing further information on the topic. The 
process can be facilitated by using a citation index. 
vii. Impact factor: The idea of journal impact factor was first mentioned by 
Eugene Garfield in 1955. He created the journal impact factor to help select 
journals for the science citation index. 
This refers to the impact of a journal, not of an article, when a journal is 
analyzed for its productivity the total number of items published by the 
journal influence the number of items it is cited, the more it is published 
greater the number of opportunities it has of being cited. This is evident that 
large size of journals has more articles than the small one. To get a correct 
impact factor, the analysis must show the average citation rate per item in 
journal. This has is derived the number of items the journal has been cited by 
the number of items it has been published. If a journal publishes only a few 
articles each year it cannot influence many other researchers and writers and 
it will not be cited very often. The long impact of a journal can be assessed 
by the total number of citations received overall, or in a given year. The 
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formula for computing the 1955 impact factor for a given joumal.Impact 
factor for 1995 is equal to 
= (Number of citations received in 1995 to 1993 and 1994 articles) 
Number of articles published in 1993 and 1994 
Number of articles published in 1993 and 1994.Therefore impact factor = 
the number of items a journal was cited/ the number of citable items the 
journal published. 
The impact factor reflects the impact of average article published in the 
journal, it normalizes the number of citations and it does not discriminate 
among journals. It measures not so much impact of a journal, but the impact 
of the typical article appearing the journal. A journal has a high impact 
factor, but it publishes only a few articles each year or it has just commenced 
publication it may have a very small overall influence on the scholarly 
community. 
viii. Citation index: A citation index is an ordered list of cited articles 
which is accomplished by a list of citing articles. The cited articles are 
identified as a reference and the citing articles as a source. The association 
of ideas existing between the cited and citing articles is utilized in the 
preparation of this index. It may perhaps be said that cited articles are, 
ancestors and the citing articles are descendants and thus descending relation 
of subject is reflected through the index. 
It is a three part index in which works cited during a given year are listed 
alphabetically by the name of author cited, followed by the names of the 
citing authors (sources) in a 'citation index'. Full bibliographic information 
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for citing author is given in a 'source index'. Also provided a 'subject 
index', usually listing articles by significant words in the title. 
Citation indexing originated in 1961 when Eugene Garfield, received grant 
to produce the experimented genetics citation index, which evolved into the 
references serial science citation index. 
Citation indexing is a relatively new method of organizing the contents of a 
collection of documents in a way that overcomes many of the shortcomings 
of the more traditional indexing method. The primary advantage of citation 
indexing is that it identifies relationship between documents that are often 
over looked in a subject index. An important secondary advantage is that the 
compilafion of citation indexes are specially will studies in the use of man-
machine indexing method that do not require indexers who are subject 
specialists. This helps to make citation current than most subject indexes. 
Furthermore, citations which are bibliographic description of documents are 
not valuable to scientific and technological obsolescence as are that the 
terms used in subject indexes. 
1.8. APPLICATIONS OF CITATION ANALYSIS 
Citation analysis can be applied for various studies such as follows are: 
1. Library and information oriented studies, instances of which are 
visible in rates of use of library materials and rank ordered of 
listing of journals. 
2. Management oriented studies; this can be visualized in evaluafion 
of productivity studies in terms of citation analysis. 
3. Science oriented studies as seen in network determination through 
co-citation and clustering. 
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4. Modeling of the historical development of science and technology. 
5. Information search and retrieval. 
1.9. WEB APPLICATIONS IN CITATION ANALYSIS 
Recently a new growth area in bibliometrics/ citation analysis has been 
emerging field of webometrics or cybermetrics as it is often called. 
Webometrics can be defined as using of bibliometrics techniques in order to 
study the relationship of different sites on the World Wide Web. Citation 
analysis is the examination of the frequency and pattern of citations in 
articles and books. Due to unprecedented growth of e-resources (electronic 
resources) availability and online access to computer science, the scientific 
literature leads to higher citation rates. As more and more scholarly 
documents become available in electronic fonn through the World Wide 
Web their as sources in citation analysis is expected to increase in near 
future. 
LIO. ADVANTAGES OF CITATION ANALYSIS 
Various advantages of citation analysis are given below: 
1. Citadon analysis is used to study the citation links between 
scientific papers, teclinical notes and reviews, for example, it may 
be used by the periodical librarian for study of the structure of 
literatures and to identify core journals. 
2. It provides relevant measures of utility and a relationship of 
journals whose primary functions is to communicate research 
resuks. 
3. It helps in identification of key documents and creation of core 
lists of journals. 
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4. It helps in clustering of documents according to common 
references and citations. 
5. It provides study of the attributes of literature including growth 
rate, obsolescence and citation practices. 
1.11. LIMITATIONS OF CITATION ANALYSIS 
Certain limitations of citation analysis are follows as: 
1. Negative citation i.e. citing paper just to repudiate it. The result is 
that the controversial papers will get more citations than really 
worthwhile papers. 
2. Too much self-citation and in-house citation while papers are 
written by a single author, the elimination of self-citation is easy 
but a further checking may be needed for multi-authored papers. 
The elimination of group self-citation is the more difficult 
problem. 
3. Problem of homograph or homonyms, to differentiate among many 
scientists with the same name and initials publishing in the field 
extra information such as institutional affiliation is needed 
otherwise citation could be incorrectly attributed to an author, 
particularly he/she has a common name and even this problem is 
more difficult with Chinese or Japanese names than with English 
names. 
4. Problem of synonyms is also there, until establishing a standard 
form for the author's name citation will be scattered. A woman's 
maiden and mamed names different treatment of foreign names 
and misspelling. 
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5. Problem of multi authorship, the citation indexes include only the 
first named authors of cited articles. 
6. Some authors miss to cite, or ignore the debt of a citation and do 
not cite. 
7. Citing behavior is not uniform in all publications and subjects e.g. 
sciences, social sciences. 
8. The number of citations provided by each publication varies 
enormously, so it is difficult to estimate the total number of 
sources. 
9. Citation data should not be too restricted in time, while there m.ay 
be large variations in citation counts from one year to another. 
10. Citations come in various forms and are described differently 
(reference, bibliography notes and readings). 
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CHAPTER 2 
AUSTRALIAN JOURNAL OF CHEMISTRY: AN 
OVERVIEW 
2.0. INTRODUCTION 
The literature of scientific discoveries, growing at an exponential rate, are 
normally published as journal articles since the journals are without doubt, 
the best available primary communication media for exchange of scientific 
research results among scientists and engineers. 
Publication appearing at regular or irregular continuity is known as journals 
or serial publication. The synonymous terms used are the periodicals or 
miagazines, transactions, proceedings, bulletins etc. and commonly appearing 
as weekly, monthly, quarterly, annually. 
According to Online Dictionary of Library &. Information Science 
"A journal is a periodical in which researchers report the results of their 
work to their peer community". 
2.1. AUSTRALIAN JOURNAL OF CHEMISTRY 
The Australian Journal of Chemistry, an international, multidisciplinary 
journal for the chemical sciences, is a peer-reviewed scientific journal 
publishing original, primary research and review articles on all aspects of 
chemistry. The Journal includes inter alia synthesis, biological and medicinal 
chemistry,structiire,newmaterials, macromolecules and polymers, supramole 
cular chemistry, analytical, natural products, nanotechnology, and chemistry. 
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The Australian Journal of Chemistry is published monthly by CSIRO 
Publishing, an independent business unit within the Commonwealth 
Scientific and Industrial Research Organization (CSIRO). The journal is 
supported by the Australian Academy of Science and is affiliated with 
the Royal Australian Chemical Institute. 
2.2. SCOPE OF THE JOURNAL 
Australian Journal of Chemistry - an International Journal for Chemical 
Science publishes research papers from all fields of chemical science. Papers 
that are multidisciplinary or address new or emerging areas of chemistry are 
particularly encouraged. Thus, the scope is dynamic. It includes (but is not 
limited to) synthesis, structure, new materials, macromolecules and 
polymers, supramolecular chemistry, analytical and environmental 
chemistry, natural products, biological and medicinal chemistry, 
nanotechnology, and surface chemistry. The publishing policy of the 
journal is to select the most important papers with the broadest significance 
to the wider chemistry community. Papers reporting incremental results that 
do not have sufficient originality and significance are unlikely to be 
accepted. The Australian Journal of Chemistry is a general chemistry journal 
with a broad readership. 80 % of the journal's subscribers are outside 
Australia. 
2.3. COPYRIGHT 
The Australian Journal of Chemistry is a copyrighted journal. In this journal 
all Open Access content can be used, copied and transmitted for non-
commercial purposes by anyone including authors, subject to proper 
attribution for the author and journal. 
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2.4. PUBLICATION INFORMATION 
The Australian Journal of Chemistry is a monthly journal, which is 
published 12 times in a year. The journal is published by CSIRO publishing 
Australia. The journal appears 12 times per year in print and on the web the 
web version being updated more frequently and containing information on 
papers in press. 
2.5. KEY JOURNAL AUDIENCES 
Its main audiences are the chemistry students, educators, and researchers 
who are generally reading outside their specialties in order to broaden their 
understanding of chemistry and to expand and enhance their pedagogical 
toolkits at the undergraduate and graduate levels. 
2.6. INDEXING AND ABSTRACTING 
This journal is indexed and abstracted in the following databases: 
1. CAB Abstracts 
2. Chemical Abstracts 
3. Current Contents/Physical, Chemical & Earth Sciences 
4. Science Citation Index 
5. Scopus 
2.7. ELECTRONIC ACCESS AND SUBSCRIPTION 
This journal are easily access on the internet ,by go their website and access 
any volume by simply click on the volume list, which are arrange year-wise , 
select any year and then select any issue or subscribe any article. 
Subscriptions of the journal or articles are very easy. It may order through 
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your regular agent or directly from CSIRO publishing. Individual electronic 
papers are available to buy online using pay-per-view. 
Each subscription offers: 
1. Online archival access to content published from volume 1 (1948) 
while a current subscriber. 
2. Print copies delivered by airmail worldwide. 
3. A guarantee of perpetual archival access to online material for the 
year(s) of the subscription. 
There are various options to subscribe the journal or articles such as follows: 
1. Institutional Online Subscriptions^ Print Subscriptions. 
i. All institutional subscriptions include access to full-text archives from 
volume 1 (1948), as well as perpetual archive access to the years of 
subscription. 
ii. Subscribers may download and store papers for personal use only as 
described in our terms & conditions. 
iii. Online access for institutional subscribers is by IP authentication. 
iv. If the institution has more than one site, they should purchase a multi-
campus licence. 
2. Personal Online Subscriptions^ Print Subscriptions. 
i. Online access is provided on a calendar year basis, terminating on 
31 December each year, 
ii. Online access is by user name and password, provided when they 
subscribe, 
iii. Personal subscriptions are for individual use only, and are not to 
be accessed by an organization for professional use, education or 
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research. Purchase of an institutional subscription covers this type 
of use. 
iv. Subscriptions taken out before 1 September allow access to all 
papers published in the journal up to 31 December of the current 
year plus the full archive from volume 1 (1948). 
V. Subscriptions taken out after 1 September allow access through to 
31 December of the following year plus the full archive from 
volume] (1948). 
vi. Subscribers may download and store papers for personal use only 
as described in our terms & conditions, 
vii. Print will be provided on a per volume basis only for the year(s) 
subscribed. 
3. Multi-campus licenses. 
i. A muhi-campus license should be purchased where an institution's 
user are accessing from more than one site. These can be 
negotiated to suit organization specific requirements. 
ii. All institutional subscriptions include access to full-text digital 
archives from volume 1 (1948), as well as perpetual archive access 
to the years of subscription. 
iii. Subscribers may download and store papers for personal use only 
as described in our terms & conditions. 
iv. Online access for institutional subscribers is by IP authentication. 
4. Consortia licenses. 
i. A consortia license may be negotiated to suit specified 
requirements. 
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ii. All subscriptions include access to full-text digital archives from 
volume 1 (1948), as well as perpetual archive access to the years 
of subscription. 
iii. Subscribers may download and store papers for personal use only 
as described in our terms & conditions. 
iv. Online access for institutional subscribers is by IP authentication. 
5. Direct Ordering. 
There are four ways to place orders directly with CSIRO PUBLISHING: 
i. Email 
ii. Fax 
iii. Telephone 
iv. Mail 
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CHAPTER 3 
REVIEW OF RELATED LITERATURE 
3.0. REVIEW OF RELATED LITERATURE 
The review of related literature is a critical critique and summary of past 
research on the topic of interest by a researcher. It identifies gap in studies 
that were carried out before yours, as well as bringing into discussion 
knowledge and ideas by others scholars on the subject being investigated. 
The literature review justifies the need for a new investigation and assists 
with coming up with the methodology to be followed in the new study. 
A review of related literature is the process of collecting, selecting, and 
reading books, journals, reports, abstracts, and other reference materials. The 
following information may be collected: 
1. Background information about the problem and related concepts. 
2. Theories that explain that existence of the problem and the possible 
connection between certain factors and the problem. 
3. Data that confirms the existence and seriousness of the problem. 
4. General and specific findings of studies related of the problem. 
5. Recommendations for further study given in related studies. 
According to Knopf 
A review of related literature section has the following two key elements 
are: 
1. It should concisely summarise the findings or claims that have 
emerged from prior research efforts on the subject. 
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2. It should reach a conclusion about how accurate and complete that 
knowledge is; it should present your considered judgments about 
what is right, what is wrong, what is inconclusive and what is missing 
in the existing literature. 
Martyn (1975) surveyed the analysis of the citations or references which 
form part of the scholarly apparatus of primary communication. The essence 
of the distinction is that citation in the primary literature expressly states a 
connection between two documents, one which cites and the other which is 
cited, whereas citation in other listings does not usually imply any 
connection between documents other than that affected by the indexing 
machinery'. If libraries kept records of the materials requested, borrowed, or 
read by their individual users, and if these records could be synthesized so as 
to produce complete borrowing or reading lists for individuals, then the 
resultant data could be used for analytical purposes in the same way as 
citation data from primary publication and with much the same justification. 
Griffith; Servi; Anker & Drott (1979) studied the scientific writings age; 
individual documents, issues or volumes of scientific journals are, 
eventually, less valued and less used with the passage of time. Long periods 
of time, say more than several decades, render portions of the literature 
obsolete, and 'aging' is evident. The chief findings regard the nature of the 
aging process and its apparent range within scientific literatures. A scientific 
journal which is used as an archive ages slowly; one which supports a 
research front ages quickly. Aging depends not merely on the material itself, 
but its user and a single journal may be aged very differently by different 
user communities. 
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Small (1980) studied the co-citation context analysis and the structure of 
paradigms. Many information scientists are concerned with the operation of 
document retrieval systems serving scientists in various fields. The scientists 
served by these systems are often members of what have been called 
invisible colleges, groups of scientists in frequent communication with one 
another and involved with highly specialized subject matters. Often such 
groups are considered to share an intellectual perspective regarding this 
subject matter, which is sometimes referred to as a paradigm. 
Diodato (1985) studied the 100 series of articles in science and technology 
examined how well members of a series cite each other. Citations from one 
article to another were excellent, good, fair, poor, or nonexistent, depending 
on how much information could be gotten about the cited article from the 
citing article. It was found that 11% of all possible citations from earlier to 
later articles in series forward citations were excellent, good, or fair. 73% of 
citations from later to earlier articles retrospective citations were excellent, 
good, or fair. 
Sandison (1989) studied on Documentation Note: Thinking about Citation 
Analysis. Every citation represents a decision by one author that he wishes 
to draw attention to the work of another as being relevant to his theme at a 
particular point in the document he is writing. That definition leads to many 
of the factors to be considered, revealing that each citation comes from a 
pool of citable items and the sizes of the pools represent the denominators in 
correct statements of the units counted. Such counts must be recognized as 
ratios which can only be validly compared if the denominators are the same 
and if the procedures have provided representative and unbiased samples. 
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Berman & Eaglstein (1994) studied on knowledge base of the social work 
profession was studied. Previous research has generally taken into account 
only citations from social work journals. In this paper a broader view was 
taken. The most frequent citation source was books, followed by non-social 
work journals, grey documentation and finally by social work journals. 
Differential use of the four sources by American and British journals was 
noted and discussed in terms of structural and ideological restraints extant in 
the two countries. 
Buchanan & Herubel (1995) studied on Interdisciplinarity: The Case of 
Historical Geography through Citation Analysis. Because the degree of 
interdisciplinarity can be analyzed through citation analysis, the Journal of 
Historical Geography is examined for interdisciplinarity, that is, the usage of 
other humanities and social sciences disciplines. Findings indicate historical 
geography is a hybrid subfield of geography, and it is distinctively 
interdisciplinary and actively synthetic. 
Potter & Potter (1995) examined the citation analysis of British professional 
child care: a preliminary. Human services are increasingly regarded as a 
discrete field of study and an area of public concern. This paper presents an 
initial attempt to study what constitutes the knowledge base for the child 
care profession in the UK. To do this the citations of five British child care 
journals were analyzed for 1993. Reference type, country code and self-
citations of journals and authors were recorded and analyzed. The study 
confirmed a 1:1 relationship between books and journals and showed the 
diffiaseness of the sources upon which child care professionals draw. 
Although books were the most cited category individual books were rarely 
cited multiply. 
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Kajberg (1996) examined the citation analysis of information exchange 
between the Danish library-information profession and LIS communities in 
other countries. Consideration is given to the diffusion of ideas and 
innovations from foreign countries into the Danish LIS world. The raw 
material for the citation analysis was gathered by the manual citation 
counting method and not drawn from computerised citation databases. 
Journals and books (monographs) are the publication formats most 
frequently relied on by LIS authors. It was found that the majority of the 
citations are to relatively recent materials. 
Buckley (1997) studied on Core Conservation Biology Monographs: A 
Citation Analysis. While natural resources conservation and wildlife 
management have had a long history, the discipline of conservation biology 
only formally began in the 1980s with the formation of the Society for 
Conservation Biology. An analysis of monographs cited in eight selected 
issues of the journal Conservation Biology between 1987 and 1996 resulted 
in a list of 47 titles important to researchers in this discipline. Over half of 
the monographs were from related disciplines such as ecology, genetics, 
evolution, population biology, statistics, and natural resources management. 
This bibliography of core monographs is aiTanged on the basis of decreasing 
number of citations, given in brackets. 
Jaffe (1997) examined the citation analysis of 15 international marketing 
textbooks. Citations represent a measure of the importance of the works 
referenced and their influence on the discipline being studied. Similarly, the 
number of citations of authors indicates their influence in a discipline's 
development. Finds a high degree of variability of subject matter coverage 
between the textbooks studied indicating either that authors try to 
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differentiate their offerings, or that there is not yet a consensus of what 
constitutes the discipline of international marketing. 
Sylvia (1998) studied bibliographic citation analysis of student research 
papers is one method of evaluating the use of a journal collection. Journal 
selection and cancellation may be done on the basis of use and cost-
effectiveness to maximize the usefulness of materials purchased with the 
library budget. An analysis of the bibliographic citations of research papers 
by undergraduate and graduate students in the psychology department of St 
Mary's University was used as one basis for psychology journal selection 
and de-selection in the academic library. Findings confirmed that the most 
cost-effective and the most used materials were usually held by the library. 
Okiy (2003) examined the citation analysis of education dissertations at the 
Delta State University, Abraka, Nigeria. A total of 4,012 citations in 70 
postgraduate dissertations in education submitted to the Delta State 
University Library between 1992 and 2002 were studied. A total of 12 (66.7 
per cent) of the 18 most popularly used journals are US publications, thus 
creating the need for Delta State University Library to improve on its local 
journal collection. Of the 18 most cited journals, six (33.3 per cent) ranked 
among the list of significant journals in the field of education. 
Rahm & Thor (2003) analyzed the citation frequencies for two main 
database conferences (SIGMOD, VLDB) and three database journals 
(TODS, VLDB Journal, Sigmod Record) over 10 years. The citation data is 
obtained by integrating and cleaning data from DBLP and Google Scholar. 
Our analysis considers different comparative metrics per publication venue, 
in particular the total and average number of citations as well as the impact 
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factor which has so far only been considered for journals. We also determine 
the most cited papers, authors, author institutions and their countries. 
Dulle; Lwehabura; Matovelo & Mulimila (2004) analyzed the citation 
pattern of agricultural scientists in Tanzania. The specific objectives were to: 
assess researchers' access to information as reflected from citation analysis; 
establish a list of core agricultural journals for agricultural researchers in 
Tanzania using citation analysis and user opinions; and find out the extent to 
which the available information resources meet the research needs revealed 
by the study. It is concluded that generally agricultural scientists in the 
country had limited access to current journals. A number of options are 
recommended to alleviate the situation, with a focus on electronic journal 
provision supported by international organizations. 
Hui & Fong (2004) studied the traditional document retrieval techniques are 
ineffective in finding relevant documents due to a lack of semantic 
understanding of relevance. In this article, two techniques are described 
conceptual clustering and co-word analysis aimed at injecting intelligence 
into the retrieval of documents stored in a citation database. Performance 
analysis has revealed that these techniques are better than traditional lexical 
analysis in terms of retrieval speed and accuracy. ° 
Muhammad Ashraf Sharif & Khalid Mahmood (2004) studiedthe selected 
volumes of the Pakistan Development Review (PDR) and the Pakistan 
Economic and Social Review (PESR) were analyzed to find the citation 
pattern of their articles. Eight volumes of each journal were selected, two 
volumes representing a decade. The results revealed that the PDR has been 
the most cited journal. About 47 per cent of the total citations of the PDR 
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were up to five years old compared with the citations of the PESR, where 
only 25 per cent fell into this category. Most of the authors used foreign 
books as citations. There is a significant similarity in the top most cited 
journals in both cases. Most of the frequently cited journals were from the 
USA. 
Ursin; Lindsay & Johnson (2004) studied the assessing library instruction in 
the freshman seminar: a citation analysis study. It is imperative that 
librarians develop effective methods for evaluating their instructional 
endeavors. This study involved analyzing the frequency with which 
Washington State University Freshman Seminar students used items from 
librarian-constructed resource guides. Citation analysis of the student Web 
sites exhibited a broad spectrum of quality levels and raised key questions 
about Web site evaluation. Ideas for improving student resource selection 
are discussed. 
Maharana; Nayak& Sahu (2006) examined the amount of web resources 
used for scholarly contributions in the area of library and information 
science (LIS) in India. In this study, the result of analysis of 292 web 
citations spread over 95 scholarly papers published in the proceedings of the 
National Conference of the Society for Information Science, India (SIS-
2005) has been reported. The study revealed that 292 (34.88 per cent) out of 
837 were web citations, proving a significant coiTelation between the use of 
Internet resources and research productivity of LIS professionals in India. 
Haridasan & Kulshrestha (2007) examined the citation analysis for 
identification of core documents and complex relationship between citing 
and cited documents for a particular scholarly community in a geographical 
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proximity. The present citation study is to understand the information needs, 
use pattern and use behaviour of library and information science researchers 
particularly engaged in the field of knowledge organization. Citation 
analysis of the journal for the period under study reveals that the average 
number of citations is around 21 per article. Authors from the USA, UK and 
Germany are the major contributors to the journal. India is ranked seventh in 
terms of contributions. 
Liu (2007) analyzed the scholarly communication of educational psychology 
by exploring its intellectual structure and general patterns. Citation data 
were collected from Journal Citation Reports for 2004-2005. Six clusters of 
journals were identified, including general educational psychology/ 
learning/literacy, school psychology, measurement and counseling, 
Germany-based educational psychology, creativity, and the other. The 
following general citation patterns emerged in the study: a small number of 
journals accounted for a relatively high percentage of the intra-disciphnary 
citations; the majority of the selected journals cited more than being cited in 
the field; the major general educational psychology journals, most school 
psychology journals, all Germany-based journals, and creativity journals had 
higher level of concentration in the field than others. 
Joint (2008) examined the way in which library and information science 
(LIS) issues have been handled in the formulation of recent UK Higher 
Education policy concerned with research quality evaluation. A 
chronological review of decision making about digital rights arrangements 
for the 2008 Research Assessment Exercise (RAE), and of recent 
announcements about the new shape of metrics-based assessment in the 
Research Excellence Framework, which supersedes the RAE. It was found 
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that a weak grasp of LIS issues by decision makers undermines the process 
whereby effective research evaluation models are created. LIS professional 
opinion should be sampled before key decisions are made. 
Neuhaus & Daniel (2008) studied provide an overview of new citation-
enhanced databases and to identify issues to be considered when they are 
used as a data source for performing citation analysis. The paper reports the 
limitations of Thomson Scientific's citation indexes. The study suggests that 
citation-enhanced databases need to be examined carefully, with regard to 
both their potentialities and their limitations for citation analysis. The paper 
presents a valuable overview of new citation-enhanced databases in the 
context of research evaluation. 
Chen (2009) investigated the Literature Researches in Taiwan in a viewpoint 
of outside researcher. The methodology of Infometrics will be used to 
analyze citations of Chinese Literature and Foreign Literature's research 
papers which had been published in Taiwan from 1996 to 2006. The citation 
types, citation disciplines, citation languages and citing half-life are 
examined. The citations of Chinese Literature have much larger times span 
and then have comparatively long influences. In general, with comparison to 
researches on Foreign Literature, Chinese Literature in Taiwan is relatively 
closed and independent and has little interaction with other disciplines 
except Philosophy, History and itself 
Jan (2009) studied all the journal articles published in the Library Trends 
from 1994-2007 is carried out. 593 articles are published in the journal 
during 14 years. Highest number (52) of articles is published in 2004. The 
Journal contained 15662 references for the study period of which 13783 are 
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p-citations and 1879 are e-citations. Every issue published approx. 11 
articles and each article has an average of 23.2 p-references and 3.1 e-
citations. Authors have consulted 44.04% p-joumals as against 11.82% e-
joumals. Female contribution (52.34%)) accounts more than male 
contribution (47.66%). 
Levine-Clark & Gil (2009) identified the utility of Web of Science, Scopus 
and Google Scholar as citation analysis tools for the social sciences. The 25 
most-accessed articles in 163 social sciences journals a researched in three 
citation databases. Web of Science has long been the only tool for citation 
analysis. Scopus and Google Scholar, while still new to the market, are 
complementary to Web of Science and in some cases can provide a more 
nuanced view of the importance of scholarly articles in the social sciences. 
Noruzi (2009) studied provide an overview of the citation rate of Wikipedia 
since its launch in 2004. It is worth noting that since its inception Wikipedia, 
the free international m.ulti-lingual encyclopedia, has been subject to 
criticism. One way to test the popularity of a web resource is to use citation 
analysis method to predict to what extend it is cited by scientific papers. 
Another simple search v/as conducted in order to analyze the number of 
citations to Britannica in the Cited Work= (Britannica*) AND Cited Year= 
(2004-2009). The resuh showed that Britannica was cited only 10 times by 
10 different subject areas and only in English language documents. The data 
show that Wikipedia is cited 26 times more than Britannica. 
Ruiz & Femandez-Menendez (2009) paper monitor the scientific 
development of the intellectual capital (IC) field by analyzing the citation 
patterns of the IC articles published in ISI journals in the period 1997-2007. 
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Our research examines the extent to which citation is allocated according to 
a normative process of universalism or a social process defined by 
particularistic variables. The results of a regression analysis summarizing 
both approaches shows that some universalistic predictors of quality such as 
the impact factor of the journal and the accuracy of the articles are positively 
related to the number of citations. It seems clear that IC is, more than a 
fashionable topic, a loose collection of ideas that is still developing its 
scientific paradigm. 
Yeheskel & Shenkar (2009) studied the Knowledge flows in international 
business: a JIBS citation analysis. As an interdisciplinary, integrative field, 
international business exchanges knowledge with other academic areas. The 
inflow of theories, models, constructs and empirical findings infuses the 
field's theoretical and methodological base, while outflow represents impact 
on other academic areas. It analyzed cross-citations between the Journal of 
International Business Studies (JIBS) and a group of the leading 
management journals over a 13-year period. Using cross citations 
method, JIBS was found to be a net importer, especially from strategy; 
however in the most recent period the journal has become a net knowledge 
exporter. 
Huang (2010) examined the citafion analysis method to evaluate the history 
journals and historians in Taiwan. Citation data were drawn from six history 
journals defined by the Nafional Science Council as the first-class journals. 
Statisfical analysis revealed that the ranking of history journals by citations 
of the first-class journals was significantly correlated to the ranking in 
Taiwan Humanities Citation Index (THCI). The finding indicates that JCR 
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journals did not necessarily have more influences on historical studies in 
Taiwan. 
Hubbard; Norman & Parsa (2010) examined the citation data accessed on 
the Institute of Scientific Information Web of Science were used to examine 
the impact of award-winning marketing articles with those of lead articles 
and non-lead articles in the same journal issues. Award-winners gathered 
more citations than those for the two comparison groups. It is shown, 
however, that this finding should not be taken for granted. The peer review 
system frequently fails to identify high quality, innovative research. 
Jamal Nasir & Devendra Kumar (2010) studied the 4,875 citafions in the 
doctoral dissertafions submitted betvv^ een 1990-2010 in the Department of 
Economics, Aligarh Muslim University, Aligarh, India were analyzed to 
ascertain the authorship patterns, distribution of literature by format, 
language, country and decade, and ranking of journals by citation frequency. 
Lin & Cheng (2010) examined the knowledge network of strategic alliance 
studies embedded in the leading articles and to explore the key research 
themes in this field between 1999 and 2008. By using bibliometric methods, 
the citation and co-citafion counts obtained were analyzed and then mapped 
with multivariate analysis and social network analysis techniques. Three 
main research themes of the strategic alliance field between the period 1999 
and 2008 were discovered. The results can help researchers to gain a better 
understanding of the major themes, concepts, and relationships related to 
strategic alliance research. 
Simisaye & Osinaike (2010) studied all the journal arficles published in the 
journal of Library and Infonnation Science (JOLIS) from. 2004-2009 is 
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carried out. The result shows that journals were the most cited materials as it 
accounted for 37.14% of the total citations, followed by books with 33.14%. 
The individual articles that had the highest citation had 44 references and 
was published in 2008. The findings further show that 62 library and 
information science (LIS) journals cited produced 172 citations. 
Fasae (2011) determines the materials used in Masters' theses of the 
Agricultural Economics and Extension Department (AEE), FUTA during the 
period of 2005-2009 with the aim of improving the existing collection 
development available for the students. Data were extracted from title pages 
and reference lists. Extracted data were analyzed using descriptive statistics. 
It was found that journals were more consulted compared to other sources of 
information materials. AEE M.Tech students do not take much advantage of 
resources available on the web and internet. It was also revealed that highest 
citation was recorded in 2006, while 30.52 per cent of materials cited were 
20 years old and above. 
Linder & Seidenstricker (2011) examined the research landscape of 
Intellectual Property Rights. It describes and probes the key players and the 
most influential journal publications. By using Social Network Analysis and 
the Co-Author Citation Approach it constructs a quantitative approach. The 
outcome is threefold. First, the works with the most influence are identified, 
as are 9 sub-networks into which the Intellectual Property research splits. 
Second, the research institutions and their networks are analyzed. This 
research illustrates that the Intellectual Property research landscape is shaped 
by a handful of universities, the rest follow suit. Third, it is demonstrated 
that North America dominates the academic Intellectual Property debate by 
far. 
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Maharana; Majhi & Sethi (2011) studied determines India's position in 
publishing top research papers in chemistry as reflected in Science Direct. It 
also aims to find out authorship pattern, countries with major contributions, 
journals with high publication rates, etc. Citation analysis methods were 
applied to study citations of 450 research papers in chemistry taken from the 
listing of top 25 papers in Science Direct database. The citations covered 18 
issues of the Science Direct generated alert service for the period 2004-2008. 
The bibliographic data were entered in Excel sheets for necessary analysis. 
The studies revealed that, out of 450 research papers, 36 (8 per cent) are 
contributed by Indian researchers. In the ranking of contributing countries, 
India reserves third position after the USA and China. More than 86 per cent 
of Indian chemistry research papers were cited by others. 
Abdekhoda ; Noruzi & Masoud Mohammadi (2012) studied the self-citation, 
as one of the limitations of citation analysis, unusually affects the ranking of 
journals. This study aims to evaluate the degree of relationship between self-
citation and immediacy index correlation of Iranian medical journals 
indexed in Scopus Citation Index between 2005 and 2009. The method of 
the study is survey-descriptive in which citation analysis is used. Data were 
collected by referring to Scopus website and publication review resources, 
and analyzed by statistical software and appropriate methods. The findings 
showed that self-citation rate of journals were 29.64 percent, which 
comprised 14.43 percent of the total number of citafions. 
Banateppanvar; Biradar & Kannappanavar (2012) studied determines the 
materials cited in doctoral theses of botany, submitted to the Kuvempu 
University during the years 2000-2006, with the aim of improving the 
existing collection development of the library. The study employed 
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descriptive research design. Theses submitted for the award of Doctoral 
degree from 2000 to2006 to the Department of Botany, Kuvempu University 
were examined. The population of the study was all the theses submitted 
during the periods under study. Data were extracted from title page and 
references given at the end of each chapter. Extracted data were analyzed 
using statistics. It is also obseiTcd those researchers are not taking much 
advantage of internet resources. The journal Plant Cell, Tissue and Organ 
Culture (USA) was ranked the first, with 158citations, accounting for 7.57 
per cent of the total journal citations. Further, Bradford's law of scattering 
was applied. It is observed that major citations come from journal literature. 
Chan; Lai & Liano (2012) identified the influential articles, journals, 
institutions, and researchers in marketing research in recent years using a 
threshold citation analysis. The threshold citation analysis counts the number 
of times a research work is cited by articles published in a set of elite 
marketing journals. In order to be included in the analysis, the research work 
must be cited 18 or more times. This threshold is used to measure influence 
and is unique in the ranking of marketing research. The three frequently 
cited articles in marketing research are Fomell and Larcker, Baron and 
Kenny, and Anderson and Gerbing. Journal of Marketing, Journal of 
Marketing Research, and Journal of Consumer Research are the three 
marketing journals having the greatest influence in marketing research. As 
for the ranking of institutions, the three most influential institutions in 
marketing research are Northwestern University, the University of 
Pennsylvania, and the University of Michigan. 
Dr.Kumar & Reddy (2012) studied the Master's degree dissertations 
submitted to the Department of Library and Information Science, Sri 
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Venkateswara University, Tirupati during the period 2000-2007, were 
analyzed for finding possible relationships between citing, citing articles and 
bibliographic forms. Findings showed that journals were the most utilized 
reference materials in the dissertations. Also, library science in general had 
the highest number of citations followed by library management and 
cataloguing. The lowestnumbers of citations were from education, literature 
and social sciences respectively. The findings from thisstudy could serve as 
a user study with implications for collection, development and user services 
designing in libraries. 
Giannakis (2012) explored the way that the intellectual structure of the SCM 
discipline has been shaped over the last 20 years. The discipline is 
represented by the papers that are published in a network of ten leading 
academic journals in the field. As the SCM literature has grown, the analysis 
of the v/ay that the characterisfics of this network of journals have changed 
over time enables the identificadon of salient challenges facing SCM theory 
and practice for the new decade. The analysis reveals that the current 
structure of the network of journals is characterized by an evident shift of 
focus of operations management journals towards more SCM phenomena, 
the cohesion of the discipline has improved but is still fragmented due to a 
lack of reciprocal co-citafions among the journals. 
Kraus; Filser; Eggers; Hills & Hultman (2012) examined the entrepreneurial 
marketing (EM) is at the brink of becoming an established discipline. To 
advance the field fiirther and to better guide research efforts in different sub 
categories, the purpose of this paper is to examine the field's intellectual 
structure with the help of citation and co-citation analysis. Citation analysis 
is carried out through which thematic clusters are identified. In a second step 
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a co-citation analysis is conducted to determine the intellectual structure of 
EM research. This study exposes the most influential authors and 
publications and emphasizes conjunctions among scholars and their findings. 
Results show three streams that are the foundation of EM research. 
Serenko; Bontis & Moshonsky (2012) studied claims that much of 
management academic research is irrelevant from the practitioner 
perspective; this study aims to empirically investigate whether books serve 
as effective knowledge distribution agents and whether peer-reviewed 
publications are used in the development of book content. A citation analysis 
of 40 authored and nine edited books was done, followed by a survey of 35 
book authors. This study refutes the previous claims that management 
academic research has made little impact on the state of practice. Peer-
reviewed sources, such as refereed journals, book chapters, and conference 
proceedings, are used to develop the content of knowledge management and 
intellectual capital (KM/IC) books. 
Xiao; Cao; Huang & Tang (2012) studied based on the structure of citation 
network, the citation paths among papers, and the association strength such 
as coupling, co-citation and etc. between two papers are defined in this 
article. We give formulas to quantify the association strength in order to 
establish citation network model based on the citation path structure. This 
method combines various kinds of path structures together and thus it 
contains more complete citation network information. Experiments and 
analysis reveal the reliability and validity of this method. 
Crawford (2013) examined the literature of classical (Greek and Lafin) 
philology, as represented by the journal Transactions of the Am.erican 
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Philological Association (TAPA), to determine changes over time for the 
types of materials cited, the languages used, the age of items cited, and the 
specificity of the citations.The results of analyses of these citations were 
then compared to the results of a study of two earlier volumes of TAPA to 
determine changes over time. The analyses showed that the proportion of 
citations to monographs continued to grow over the period of the study and 
accounted for almost 70% of total citations in 2006. 
Miller (2013) studied determines whether the quality of sources used for a 
research paper will improve after a student receives one-on-one instruction 
with a librarian. To test citation analysis and a rating scale as means for 
measuring effectiveness of one-on-one consultations. Librarians invited 
faculty to participate in a new service to help improve quality of student 
research papers. Faculty instructed students in the class to meet with the 
librarian after a first draft of a paper was written. Students from seven 
courses were asked to meet with a librarian. One-on-one consultations with a 
librarian resulted in sources being of a higher quality in the final paper. 
Singh (2013) studied explores the journal bibliometric characteristics of 
Collection Building and the subject relationship with other disciplines by 
citation analysis. This study explores the distribution of articles and subjects 
of references and analyses the various aspects of Collection Building from 
2005-2012. There are 179 articles in Collection Building in eight selected 
years. The recorded data were analyzed, interpreted and tabulated. The 
resuhs of this study revealed that 179 articles were consulted from eight 
volumes (2005-2012) which carried 2,388 citations including 85 self-
citations. 
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Tsay (2013) studied explores the knowledge input and the subject 
relationship with other disciplines for the domain of information science 
through a citation analysis, from the references of each article from 1998 to 
2008, of four leading information science journals. Journal of the American 
Society for Information Science and Technology, Information Processing 
and Management, Journal of Information Science, and Journal of 
Documentation. The highly cited journals and books, the main classes and 
subclasses of cited journals and books in papers of the four journals. The 
highly cited subjects of LIS journals encompass searching, online 
information retrieval, information work, subject indexing. World Wide Web, 
technical services, citation analysis, information seeking behavior, etc. 
Zarrinkalam & Mohsen Kahani (2013) studied propose a novel citation 
recommendation system that inputs a text and recommends publications that 
should be cited by it. Its goal is to help researchers' in finding related works. 
Further, this paper seeks to explore the effect of using relational features in 
addition to textual features on the quality of recommended citations. Then, a 
recommendation algorithm is presented that uses both relational and textual 
features to compute the semantic distances of publications of a bibliographic 
dataset from the input text. The evaluation of the proposed system shows 
that combining relational features with textual features leads to better 
recommendations, in comparison with relying only on the textual features. 
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CHAPTER 4 
RESEARCH METHODOLOGY 
4.0. INTRODUCTION 
Citation analysis is one of tlie most important bibliometric techniques 
involving analysis of the references forming part of the primary 
communications. Citations are the formal explicit linkage between 
publications that have particular points in common. 
Citation analysis of the "Australian Journal of Chemistry" form an important 
source of information, such studies may be useful for acquisition of material, 
provision of better services to patrons and knowing location of materials. 
What part of literature is cited most, how long the literature remains useful 
to readers and languages of most cited publication, knowledge of all these 
provide guidance to collection development policies, individual item 
selection; retention and building decisions. 
4.1. PURPOSE 
Citation analysis is one of the popular methods employed in recent years for 
identification of core documents and complex relationship between citing 
and cited documents for a particular scientific community in a geographical 
proximity. The purpose of the present study is to investigate the use pattern 
of literature as revealed through the analysis of citations of the Australian 
Journal of Chemistry. 
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4.2. SCOPE 
The topic of present study is "Citation Analysis of Australian Journal of 
Chemistry". The main purpose of the study is to find out the current citation 
trends in the field of chemistry. For this purpose the citations from each of 
the articles of the Australian Journal of Chemistry are taken for analysis 
from 2011-2012. 
4.3. SIGNIFICANCE OF THE STUDY 
1. Such studies can serve as guideline for the libraries to decide 
which publication should get a higher priority during acquisition. 
2. Such studies can serve as guideline for the document list to 
information scientists in deciding which publication need to be 
indexed in CAS and covered in SDI services. 
3. Such studies will be of much value for the libraries in deciding 
active periodicals and which should be weeded out from the line 
collection. 
4. It will also indicate that not all journals require durable binding. 
Only the journals which are frequently used should be bound with 
durable and costly materials. 
4.4. OBJECTIVES 
The main objectives of the study are follows: 
1. To study authorship pattern of citations. 
2. To determine the decade-wise distributions of citations. 
3. To study of the use pattern of different type of documents cited. 
4. To study the distribution by place of publication. 
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5. To compile the rank list of cited authors. 
6. To identify the core and essential journal in the field. 
7. To identify the trend in the usage of print and non-print sources of 
citations. 
4.5. METHODOLOGY 
The first step in this study is to select the source documents from which data 
is to be collected. For this purpose, references of each article from each issue 
has been collected amounting to 4212 citations, which is used as the source 
of data for the analysis of this study. 
4.5.1. COLLECTION OF DATA 
The first and the foremost important task is to collect the references of each 
article from each issue of the Australian Journal of Chemistry; published 
from Australia. The data is collected from 2011-2012 i.e. for the period of 2 
years. The data of the journal has been stratified random sampling selected 
taking the alternate issues. Due to limitation of time. 
4.5.2. PREPARATION OF ENTRIES 
The data relating to all references appended to the articles during the period 
has been collected and tabulated. Information was recorded on Microsoft 
Excel Software 2010. 
4.5.2. ANALYSIS 
All citations were arranged and rearranged in order to conduct the following 
types of studies: 
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i. Authorship Pattern of distribution: It helps to know the most 
productive contributor in the subject. For this purpose, the 
information about all the authors were retrieved, arranged and 
tabulated in order to find the type of authorship. 
ii. Decade wise distribution of citation: This study reveals which 
number of citations was cited during in a decade. The pattern 
shows the increasing and decreasing trends of the references used 
per decade. 
iii. Form Avise distribution of citation: Literature cited in the 
Australian Journal of Chemistry (2011-2012) is published in 
different forms like journals, books, conference proceedings, 
thesis, reports and patents etc. The information regarding the form 
was collected from the source data and tabulated to find out the 
most dominant form of literature. 
iv. Country wise distribution of periodicals: This is done to 
determine the geographical scattering of citations while studying 
the use patterns of research literature in the subject under study. 
The place of publicafion is given in citafions. The entries were then 
grouped on the basis of their country of origin. They were then 
tabulated and ranked in a table. 
V. Ranking of Authors: It helps to know the eminent personalities in 
the subject, whose work is used by the authors to define their ideas 
on the subject or topic. The data entry of different cited authors in 
the field were separated out. Cited authors were ranked in order of 
decreasing productivity. The results are than tabulated. 
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vi. Ranking of periodicals: It helps to identify the core periodicals 
containing the research literature in "Australian Journal of 
Chemistry". It is necessary to know the most productive journal 
used in references for further study of the subject. The information 
will be useful for libraries and research scholars as core journal in 
the field can be identified. For this purpose, a rank list of 
periodicals was prepared. 
vii. Print and Non-print sources: This is done to determine the print 
and non-print sources of citations while studying the use patterns 
of research literature in the subject under study. The pattern shows 
the increasing trends of non-print sources of the references. The 
entries were then grouped on the basis of their print and non-print 
sources of references. They were then tabulated and ranked in a 
table. 
4.6. LIMITATIONS OF THE STUDY 
1. The study is limited to the "Australian Journal of Chemistry" for 
the period 2011-2012. 
2. Study is limited to the country wise distribution of periodicals 
only. 
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CHAPTER 5 
DATA ANALYSIS AND INTERPRETATION 
5.0. DATA ANALYSIS 
A total of 4212 citation were collected from all the issues of the Australian 
Journal of Chemistry published from 2011-2012. These citations formed the 
basis of the citation analysis and interpretation. The data was keyed and 
analyzed using the Microsoft Excel Software 2010. 
5.1. AUTHORSHIP PATTERN OF CITATIONS 
The distribution cited producing papers in journal according to the number 
of authors is shown in Table.5.1. A citation of 673 (15.98%) have been 
produce by single author, followed by joint author i.e. 1120 (26.59%), three 
author i.e. 981 (23.29%) and multiple author i.e. 1438 (34.14%) 
respectively. 
Fig.5.1. shows that the highest number of citation comes from multiple 
author i.e. 1438 (34.14%) and the lowest number of citation has been 
produce by single author i.e. 673 (15.98%)). 
TABLE.5.1. AUTHORSHIP PATTERN OF CITATIONS 
S.No. 
1. 
2. 
3. 
4. 
Rank 
4 
2 
1 J 
1 
Number of 
Authors 
Single Author 
Joint Author 
Three Author 
Multiple Author 
Total 
Frequency 
of Authors 
673 
1120 
981 
1438 
4212 
%age of 
Frequency 
15.98 
26:59 
23.29 
34.14 
100 
Cumulative 
Frequency 
15.98 
42.57 
65.86 
100 
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AUTHORSHIP PATTERN OF DISTRIBUTION 
SINGLE AUTHOR JOINT AUTHOR THREE AUTHOR 
Type of Authors 
MULTIPLE 
AUTHOR 
Fig.5.1. 
5.2. DECADE WISE DISTRIBUTION OF CITATION 
Decade wise distribution of the citations gives the idea about the scattering 
and expansion of the subject or discipline. Table.5.2. indicates the number of 
citations per decade. 
Table.5.2. shows that the total number of citations for 2 years i.e. 2011-2012 
which comes to 4212, of which the highest number of citation is 274^ 
(6S>"7S%) in the decade and the lowest number of citation is 5 (0.12%) in the 
decade 1920.In the decade wise distribution of citations shows a progressive 
increase in the number of citations. It can be observed from Fig.5.2. that 
65'94*/o of the citations were of the decade 2010 document pertaining to 
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earlier was less cited. Fig.5.2. is plotted taking year on X-axis and citations 
per decade on Y-axis, which shows the varying trend of using the number of 
references with time. 
TABLE.5.2. DECADE WISE DISTRIBUTION OF CITATIONS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
/.. 
Decades 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
J 
Total 
Frequency of 
Citations 
5 
9 
13 
16 
39 
79 
82 
307 
893 
27AA 
4212 
%age of 
Frequency 
0.12 
0.21 
0.31 
0.38 
0.93 
1.87 
1.95 
7.29 
21.20 
feOlM 
100 
Cumulative 
Frequency 
0.12 
0.33 
0.64 
1.02 
1.95 
3.82 
5.77 
13.06 
34.26 
^o^ 
3000 -
K 
fl 
o 
• w 
• P4 
U 
«#• 
o 
o Z 
?soo 
2000 
1500 
1000 
500 
0 
DECADE WISE DISTRBUTION OF 
CITATIONS 
• 1 1 1 1 i 1 1 1 1 1 
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 
7 
Decades 
Fig. 5.2. 
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5.3. FORM WISE DISTRIBUTION OF CITATIONS 
Information is available in a variety of forms, i.e. journals, books, 
conference proceedings, thesis, reports, patents and etc. The main objective 
of this study is to find out most used form of source material. It will help the 
researchers to known the most dominant forms of document in which 
information is being produced in the subject. 
From Table.5.3. it is evident that the journals have the highest number of 
citations accounting for 2356 (55.94%) means that the students in the field 
of chemistry consuhing this literature use by them. Books are the second 
highest group 1209 (28.70%), followed by patents 10 (0.24%) which is the 
lowest number of citafions, followed by bulletins 36 (0.85%)), followed by 
thesis 51 (1.21%), followed by reports 87 (2.07%)), followed by reviews 137 
(3.3%o), followed by magazines 85 (2.02%)), followed by web resources 96 
(2.28%) and followed by conference proceedings 145 (3.44%o), of the total 
respectively. 
Fig.5.3. shows that the highest number of citafion comes from muhiple 
journals i.e. 2356 (55.9%)) and the lowest number of citafion has been given 
by patents i.e. 10(0.2%). 
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TABLE.5.3. FORM WISE DISTRIBUTION OF CITATIONS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Rank 
1 
2 
10 
9 
8 
6 
4 
7 
5 
3 
Forms of 
Documents 
Journals 
Books 
Patents 
Bulletins 
Thesis 
Reports 
Reviews 
Magazines 
Web resources 
Conference 
proceedings 
Total 
Frequency of 
Forms 
2356 
1209 
10 
36 
51 
87 
137 
85 
96 
145 
4212 
% age of 
Frequency 
55.94 
28.70 
0.24 
0.85 
1.21 
2.07 
3.25 
2.02 
2.28 
3.44 
100 
Cumulative 
Frequency 
55.94 
84.64 
84.88 
85.73 
86.94 
89.01 
92.26 
94.28 
96.56 
100 
FORM WISE DISTRIBUTION OF CITATIONS 
• MAGAZINES 
WEB RESOURCES 
• CONFERENCE 
PROCEEDINGS 
Fig.5.3. 
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5.4. COUNTRY WISE DISTRIBUTION OF PERIODICALS 
The collected data reveals that the citations used in the research articles of 
the journal "Australian Journal of Chemistry" emanated from different 
countries. 
Table.5.4. contains list of 14 countries producing periodicals on the subject. 
These countries have been ranked on the basis of frequency of occurrence of 
items. It may be observed that U.K. is the most productive country 
producing i.e.784 citations forming (33.28%) of literature in the subject. 
This is followed by U.S.A. producing 772 (32.77%), followed by Germany 
i.e.258 (10.95%), followed by Austraha i.e. 24 (1.02%), followed by South 
Korea i.e. 18 (0.76%), followed by Russia i.e. 11 (0.46%), followed by 
Greece and Canada both are producing 15 (0.64%)), followed by Austria i.e.l 
(0.04%)), followed by India and Iran both are producing 12 (0.51%o), 
followed by Netherlands i.e.397 (16.85%), followed by Japan i.e.l7 
(0.72%), and followed by France i.e.20 (0.85%)), respectively. 
Fig.5.4. shows that highest country wise distribution of periodicals is given 
by U.S.A. i.e. 772 (32.77%) and lowest country wise distribution of 
periodicals are producing by Austria i.e. 1 (0.04%)). It also shows that India 
and Iran given the same num b^er of citations i.e. 12 (0.51%). And it also 
shows that Greece and Canada given the same number of citations i.e. 15 
(0.64%). 
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TABLE.5.4. COUNTRY WISE DISTRIBUTION OF PERIODICALS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Rank 
1 
2 
4 
5 
7 
11 
9 
12 
10 
3 
9 
8 
10 
6 
Name of 
Country 
U.K. 
U.S.A. 
Germany 
Australia 
South Korea 
Russia 
Greece 
Austria 
Iran 
Netherlands 
Canada 
Japan 
India 
France 
Total 
Frequency of 
Occurrence 
784 
772 
258 
24 
18 
11 
15 
1 
12 
397 
15 
17 
12 
20 
2356 
%age of 
Frequency 
33.28 
32.77 
10.95 
1.02 
0.76 
0.46 
0.64 
0.04 
0.51 
16.85 
0.64 
0.72 
0.51 
0.85 
100 
Cumulative 
Frequency 
33.28 
66.05 
77.00 
78.02 
78.78 
79.24 
79.88 
79.92 
80.43 
97.28 
97.92 
98.64 
99.15 
100 
COUNTRY WISE DISTRIBUTION OF 
PERIODICALS 
Fig.5.4. 
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5.5. RANKING OF AUTHORS 
There are number of authors in every subject. However, some of the authors 
are well known personalities in a given field. Therefore, it is important to 
know eminent authors in the field of Chemistry. This information is useful 
for the librarians as well as the users. The name of authors and number of 
contributions are given in Table.5.5. From the Table.5.5. it is analyzed that 
B.Murray has the highest frequency i.e. 157 among 311 authors. Table.5.5. 
shows that 311 authors contributing total number of documents i.e. 11744. It 
is analyzed that 305 authors producing more than one document i.e. 11738 
and 6 author producing only one document. 
TABLE.5.5. RANKING OF AUTHORS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
Rank 
1 
2 
2 
3 
4 
5 
5 
6 
7 
7 
7 
7 
8 
Name of Author 
Murray, B. 
Kanwar, J. R. 
Rutherford, A.B.W. 
Williamson, D. 
Blankenship, R. E. 
Clarke, R. 
Parker, D. 
Stuhn, B. 
Heilemann, M. 
Palmer, R.A. 
Taylor, A.B. 
Yang, H. 
Forthmann, C. 
Frequency 
157 
150 
150 
147 
143 
125 
125 
115 
98 
98 
98 
98 
95 
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14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
9 
10 
11 
12 
12 
13 
13 
13 
14 
14 
15 
15 
15 
16 
16 
16 
16 
16 
16 
17 
18 
18 
18 
18 
18 
19 
Sariciftci, N. S. 
Friedrich, T. 
Taylor, S. R. 
Chen, H. 
Fang, F. F. 
Anderson, G.J. 
Bamann, C. 
New, E. J. 
Froehlich, J. 
Zhang, Y. 
Raymond, J. 
Zhang, K. 
Zhang, Z.B. 
Heitbrink, D. 
Kataoka, K. 
Kirsch, T. 
Munro, K.L. 
Poland, C.A. 
Robb, E. 
Omar, S. 
Conrad, H. 
Lan, W. 
Matthews, P.J. 
Robertson, D.L. 
Warren, P. 
Fujita, T. 
92 
91 
86 
85 
85 
80 
80 
80 
79 
79 
78 
78 
78 
75 
75 
75 
75 
75 
75 
74 
72 
72 
72 
72 
72 
71 
78 
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40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
Brown, L.S. 
Calloway, N.T. 
Hell, S.W. 
Huhn, G. 
Kane, D.J. 
Strchiow,H. 
White, J.W. 
Berthold, P. 
Cai, Z. 
Kanwar, R.K. 
Low, P.J. 
Martin, L. 
Murphy, R.J. 
Ning, Z. 
Sun, I.e. 
Walker, W.F. 
Zscherp, C. 
Coleresi, J.F. 
Hocic, E.M.V. 
Kinloch, I. 
Marsh, K.N. 
Marsh, M. 
Martin, S. 
McNulty, I. 
Philippot, P. 
Siebert, F. 
70 
70 
70 
70 
70 
70 
70 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
62 
62 
62 
62 
62 
62 
62 
62 
62 
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66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
22 
22 
22 
23 
24 
24 
24 
24 
25 
• 26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
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Eddy, S.R. 
Feather, N. 
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Kamber, B.S. 
62 
62 
62 
60 
55 
55 
55 
55 
52 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
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92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
26 
26 
26 
26 
26 
26 
26 
26 
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26 
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Thompson, M.A. 
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Cheng, Z.P. 
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Greenough, M.A. 
Greguric, I. 
Guab, H.E. 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
45 
45 
45 
42 
41 
40 
40 
40 
40 
40 
40 
40 
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118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
31 
32 
32 
32 
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Hinnen, F. 
John, K.D. 
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Lipowsky, R. 
Lord, S.J. 
Mattner, F. 
Melvin, T. 
Michel, H. 
Mitchell, P. 
Moins, N. 
Oswald, F. 
Repine, U. 
Richardson, S.L. 
Rossy, J. 
Runza, V.L. 
vandeLinde, S. 
Wallace, E.J. 
Watzka, N. 
Weiton, T. 
Wood, P.G. 
Zhang, W.L. 
Becker, H. 
George, A. 
Hornak, V. 
Kober, M.M. 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
36 
35 
35 
35 
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144. 
145. 
146. 
147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
32 
32 
32 
32 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
Mukherjee, A. 
Paul, F. 
Rizzardo, E. 
Yang, K. 
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Percec, V. 
Wolter, S. 
Charlesby, A. 
Dutschka, K. 
Gorden, S. 
Hegemann, P. 
Kong, B.Y. 
Mathews, D.H. 
Mongan, J. 
Patterson, G.H. 
Peters, T.B. 
Rosenweig, A.C. 
Waller, D. 
Apell, H.J. 
Berghofer, P. 
Chatterjee, A. 
Chizhov, I. 
Connell, G.J. 
Daldal, F. 
Das, S.K. 
Dennler, G. 
35 
35 
35 
35 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
25 
25 
25 
25 
25 
25 
25 
25 
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170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
35 
35 
35 
35 
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35 
35 
35 
35 
35 
35 
35 
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25 
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25 
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25 
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25 
25 
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21 
21 
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203. 
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205. 
206. 
207. 
208. 
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212. 
213. 
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216. 
217. 
218. 
219. 
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36 
36 
36 
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20 
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230. 
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267. 
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272. 
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40 
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289. 
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291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
42 
42 
42 
42 
42 
42 
42 
42 
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43 
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43 
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Scheuer, 0. 
Ustynyuk, N.A. 
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10 
10 
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5 
5 
5 
5 
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300. 
301. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
309. 
310. 
311. 
44 
44 
44 
44 
44 
44 
45 
45 
45 
45 
45 
45 
Ganza, V. 
Kay, K. 
Platts, J.A. 
Wagner, R. 
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2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
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5.6. RANKING OF PERIODICALS 
As the periodicals are important source of current information, they play a 
vhal role in scientific communication. The periodicals that contribute most 
of the literature in a given field are the core journals. Identification of core 
journals in the subject under study will be useful from a point of view of 
researches. The main aim of the present study is to identify the most 
important journal containing most of the literature of research value in the 
field of chemistry. 
In the collected 2356 out of 4212 references appended to the journals were 
ranked upto 26"^  position and the Table.5.6. lists 173 periodicals, in which 
the frequency of items has been taken upto 1. Table.5.6. shows that l" 
ranked was occupied by the journal "Nature" 25 of the total references. Next 
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five positions are occupied by journals like "Angewandte chemie; 
Biophysical chemistry; Green chemistry and International journal of 
chemical kinetics" has occupied same position which is cited 21 
respectively. 
The above mention five top journals may be considered as core journals of 
the cited in the journal under study. 
TABLE.5.6. RANKING OF PERIODICALS 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
Rank 
1 
2 
2 
2 
3 
3 
3 
Name of the 
Journal 
Nature 
Angewandte 
Chemie 
Biophysical 
Chemistry 
Green 
Chemistry 
International 
Journal of 
Chemical 
Kinetics 
Cancer. 
Chemical-A 
European 
Journal 
Journal of 
Biological 
Country 
U.K. 
U.K. 
Netherlands 
U.K. 
U.S.A. 
U.S.A. 
Germany 
U.S.A 
Frequency 
of Journal 
25 
21 
21 
21 
21 
20 
20 
20 
%age of 
Frequency 
1.06 
0.89 
0.89 
0.89 
0.89 
0.85 
0.85 
0.85 
Cumulative 
Frequency 
1.06 
1.95 
2.84 
3.73 
4.62 
5.47 
6.32 
7.17 
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9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
-> 
T J 
3 
3 
4 
4 
4 
4 
4 
Chemistry 
Journal of 
Physical and 
Colloid 
Chemistiy 
Nature Review 
Molecular Cell 
Biology 
Nature Reviews 
Immunology 
Synthetic 
Metals 
Energy 
Environmental 
Science 
Fuel Cells 
Journal of 
Analytical 
Atomic 
Spectrometry 
Journal of 
Organometallic 
Chemistry 
Journal of 
Polymer 
Science Part 
U.S.A. 
U.K. 
U.K. 
Netherlands 
U.K. 
U.K. 
U.K. 
Netherlands 
U.S.A. 
20 
20 
20 
20 
19 
19 
19 
19 
19 
0.85 
0.85 
0.85 
0.85 
0.81 
0.81 
0.81 
0.81 
0.81 
8.02 
8.87 
9.72 
10.57 
11.38 
12.19 
13.00 
13.81 
14.62 
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18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
B: Polymer 
Physics 
Journal of 
Wood 
Chemistry and 
Technology 
Molecular 
Vision 
Nutrition 
Reviews 
Polymer 
Degradation and 
Stability 
Science 
Smart 
Materials and 
Structures 
Current 
Medicinal 
Chemistry 
Mutagenesis 
Neuron 
Synlett 
Biochemical 
Journal 
Biochimie 
U.K. 
U.S.A. 
U.K. 
U.K. 
U.S.A. 
U.K. 
Netherlands 
U.K. 
U.S.A. 
Germany 
U.K. 
Netherlands 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
17 
17 
0.81 
0.81 
0.81 
0.81 
0.81 
0.81 
0.76 
0.76 
0.76 
0.76 
0.72 
0.72 
15.43 
16.24 
17.05 
17.86 
18.67 
19.48 
20.24 
21.00 
21.76 
22.52 
23.24 
23.96 
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30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Bio 
Macromolecules 
Chemical 
Communication 
Chemische 
Berichte 
European 
Journal of 
Nutrition 
European 
Journal of 
Wood and 
wood Products 
Inorganica 
Chemistry 
Inorganica 
Chimica Acta 
Journal of 
Catalysis 
Journal of 
Nuclear 
Medicine 
Journal of 
Organic 
Chemistry 
Journal of 
U.S.A. 
U.K. 
Germany 
Germany 
Germany 
U.S.A. 
Netherlands 
U.S.A. 
U.S.A. 
U.S.A. 
Netherlands 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
24.68 
25.40 
26.12 
26.84 
27.56 
28.28 
29.00 
29.72 
30.44 
31.16 
31.88 
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41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
6 
6 
6 
7 
7 
7 
7 
7 
Photochemistry 
and 
Photobiology A: 
Chemistry 
Journal of 
Rheology 
Nuclear 
Medicine and 
Biology 
Solar Energy 
Materials and 
Solar Cells 
Analytical 
Chemistry 
Annual 
Review of 
Physical 
Chemistry 
Applied 
Physics 
Letters 
Applied 
Radiation and 
Isotopes 
Bio Resources 
Technology 
Japan 
U.S.A. 
Netherlands 
U.S.A. 
U.S.A. 
U.S.A. 
U.K. 
U.K. 
17 
17 
17 
16 
16 
16 
16 
16 
0.72 
0.72 
0.72 
0.68 
0.68 
0.68 
0.68 
0.68 
32.60 
33.32 
34.04 
34.72 
35.40 
36.08 
36.76 
37.44 
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49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
7 
7 
7 
7 
7 
7 
7 
7 t 
Chemical 
Research in 
Toxicology 
Co-ordination 
Chemistry 
Reviews 
European 
Journal of 
Nuclear 
Medicine and 
Molecular 
Imaging 
Journal of Cell 
Science 
Journal of 
Inorganic and 
Nuclear 
Chemistry 
Journal of 
Physical 
Chemistry-A 
Journal of 
Physics D: 
Applied 
Physics 
Vlicroporous and 
U.S.A. 
Netherlands 
Germany 
U.K. 
Netherlands 
U.S.A. 
U.K. 
Netherlands 
16 
16 
16 
16 
16 
16 
16 
16 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
0.68 
38.12 
38.80 
39.48 
40.16 
40.84 
41.52 
42.20 
42.88 
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57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
Mesoporous 
materials 
Nanotechnolog> 
Nano Letters 
Nature 
Chemistry 
Nature 
Materials 
Polyhedron 
Accounts of 
Chemical 
Research 
Advances in 
Protein 
Chemistry and 
Structural 
Biology 
Advances in 
Organometaliic 
Chemistry 
Advanced 
Materials 
Australian 
Journal of 
Chemistry 
Biotechnology 
U.K. 
U.K. 
U.K. 
U.K. 
U.K. 
U.S.A. 
U.S.A. 
U.S.A. 
Germany 
Australia 
Germany 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
15 
0.68 
0.68 
0.68 
0.68 
0.68 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
43.56 
44.24 
44.92 
45.60 
46.28 
46.92 
47.56 
48.20 
48.84 
49.48 
50.12 
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68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
and 
Bioengineering 
Canadian 
Journal of 
Microbiology 
Carbon 
Chemical 
Geology 
Chemical 
Science 
Chromosoma 
Colloid and 
Polymer 
Science 
Current 
Opinion in 
Chemical 
Biology 
Current 
Opinion in 
Structural 
Biology 
Free Radical 
Biology and 
Medicine 
Journal of the 
Canada 
U.K. 
Netherlands 
U.K. 
Germany 
Germany 
U.K. 
U.K. 
U.S.A. 
U.S.A. 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
50.76 
51.40 
52.04 
52.68 
53.32 
53.96 
54.60 
55.24 
55.88 
56.52 
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78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
American 
Chemical 
Society 
Journal of 
Biological 
Chemistry 
Journal of 
Biological 
hiorganic 
Chemistry 
Journal of 
Controlled 
Release 
Journal of 
Microscopy 
Langmuir 
Macromolecules 
Molecular 
Crystals and 
Liquid 
Crystals 
Oncology 
Reports 
Optics Letters 
Organic and 
Biomolecular 
U.S.A. 
Germany 
Netherlands 
U.K. 
U.S.A 
U.S.A. 
U.K. 
Greece 
U.S.A. 
U.K. 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 
57.16 
57.80 
58.44 
59.08 
59.72 
60.36 
61.00 
61.64 
62.28 . 
62.92 
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88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
8 
8 
8 
8 
9 
10 
10 
10 
10 
10 
Chemistry 
Organometallics 
Pharmaceutical 
Research 
Polymer 
Chemistry 
Trends in 
Biochemical 
Science 
Molecular 
Cancer 
Therapeutics 
Advanced Drug 
3eliveryReview5 
Analyst 
Applied and 
Environmental 
Microbiology 
Asian Journal 
of Chemistry 
Colloids and 
Surfaces A: 
Physical 
Chemical and 
Engineering 
Aspects 
i U.S.A. 
U.S.A. 
U.K. 
U.K. 
U.S.A. 
Netherlands 
U.K. 
U.S.A. 
India 
Netherlands 
15 
15 
15 
15 
13 
12 
12 
12 
12 
12 
0.64 
0.64 
0.64 
0.64 
0.54 
0.51 
0.51 
0.51 
0.51 
0.51 
63.56 
64.20 
64.84 
65.48 
66.02 
66.53 
67.04 
67.55 
68.06 
68.57 
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98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
10 
10 
10 
10 
10 
10 
10 
10 
1 
10 
10 
Current 
Nanoscience 
European 
Polymer 
Journal 
Genomics 
Journal of 
Chemical 
Information 
and Modeling 
Journal of 
Colloid and 
Interface 
Science 
Journal of 
Material 
Research 
Journal of the 
Chemical 
Society 
Molecular 
Biosystems 
Nanomedicine 
Proteins: 
Structure, 
Functions, 
Netherlands 
U.K. 
U.S.A. 
U.S.A. 
U.S.A. 
U.S.A. 
U.K. 
U.K. 
U.K. 
U.S.A. 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
69.08 
69.59 
70.10 
70.61 
71.12 
71.63 
72.14 
72.65 
73.16 
73.67 
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108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
Bioinformatics 
Soft Matter 
Tetrahedron: 
Asymmetry 
Webology 
Biochemistry 
Electrochimica 
Acta 
European 
Biophysics 
Journal 
Gene Therapy 
Industrial 
Crops and 
Products 
Journal of 
Agriculture 
and Food 
Chemistry 
Journal of 
Biological 
Inorganic 
Chemistry 
Journal of 
Cellular 
Biochemistry 
U.K. 
U.K. 
Iran 
U.S.A. 
U.K. 
Germany 
U.K. 
Netherlan 
ds 
U.S.A. 
Germany 
U.S.A. 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 
11 
0.51 
0.51 
0.51 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
74.18 
74.69 
75.20 
75.67 
76.14 
76.61 
77.08 
77.55 
78.02 
78.49 
78.96 
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119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
11 
11 
11 
11 
11 
11 
11 
11 
11 
Journal of 
Chemical 
Theory and 
Computation 
Journal of 
Chromatography 
Journal of 
Francais 
d'Ophtamologie 
Journal of 
General 
Physiology 
Journal of 
Molecular 
Biology 
Journal of 
Polymer 
Science Part 
A: Chemistry 
Journal of 
Synchrotron 
Radiation 
Laser and 
Photonics 
Reviews 
Nature Methods 
U.S.A. 
Netherlands 
1 
France 
U.S.A. 
U.S.A. 
U.S.A. 
U.K. 
Germany 
U.K. 
11 
11 
11 
11 
11 
11 
11 
11 
11 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
0.47 
79.43 
79.90 
80.37 
80.84 
81.31 
81.78 
82.25 
82.72 
83.19 
!02 
DA TA ANAL YSIS AND INTERPRET A TION 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
1 
Nuclear 
Instruments anc 
Methods 
Physical 
Review 
Letters 
Progress in 
Photovoltaics 
Russian 
Journal of 
Inorganic 
Chemistry 
Trends in Cell 
Biology 
Acta 
Crystallographic 
Advanced 
Functional 
Materials 
Analytical and 
Bioanalytical 
Chemistry 
Annual 
Review of 
Neuroscience 
Biomedical 
Netherlands 
U.S.A. 
U.K. 
Russia 
U.K. 
U.K. 
Germany 
Germany 
U.S.A. 
Netherlands 
1 
11 
11 
11 
11 
11 
10 
10 
10 
10 
10 
0.47 
0.47 
0.47 
0.47 
0.47 
0.42 
0.42 
0.42 
0.42 
0.42 
1 
83.66 
84.13 
84.60 
85.07 
85.54 
85.96 
86.38 
86.80 
87.22 
87.64 
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138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
12 
12 
12 
12 
12 
12 
12 
12 
12 
Microdevices 
ChemSusChem 
Clinical and 
Experimental 
Pharmacology 
and 
Physiology 
Current 
Opinion in 
Colloid and 
Interface 
Science 
Current 
Protein and 
Peptide 
Science 
Electroanalysis 
Energy Policy 
Journal of 
Immunobiology 
Journal of 
Fluorine 
Chemistry 
Journal of 
Industrial and 
Engineering 
Germany 
U.K. 
Netherlands 
Netherlands 
Germany 
Netherlands 
U.S.A. 
Netherlands 
South 
Korea 
10 
10 
10 
10 
10 
10 
10 
10 
10 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
88.06 
88.48 
88.90 
89.32 
89.74 
90.16 
90.58 
91.00 
91.42 
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147. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
Chemistry 
Journal of 
Intelligent 
Material 
Systems and 
Structures 
Journal of 
Power Sources 
Journal of 
Structural 
Biology 
Oncologist 
Organic 
Letters 
Solid State 
Communications 
Thermochimica 
Acta 
Vibrational 
Spectroscopy 
Australian and 
New Zealand 
Journal Public 
Health 
Bioconjugate 
Chemistry 
U.K. 
Netherlands 
U.S.A. 
U.S.A. 
U.S.A. 
U.K. 
Netherlands 
Netherlands 
Australia 
U.S.A. 
10 
10 
10 
10 
10 
10 
10 
10 
9 
9 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.38 
0.38 
91.84 
92.26 
92.68 
93.10 
93.52 
93.94 
94.36 
94.78 
95.16 
95.54 
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157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
13 
13 
13 
13 
13 
14 
14 
15 
15 
Comptes 
Rendus 
Chimie 
Current 
Opinion of 
Biotechnology 
Current 
Topics in 
Medicinal 
Chemistry 
Investigational 
New Drugs 
Journal of the 
National Cancer 
Institute 
Annual 
Review of 
Biochemistry 
Micromolecular 
Research 
Applied 
Spectroscopy 
Journal of 
Labeled 
Compounds and 
Radio 
France 
U.K. 
Netherlands 
Netherlands 
U.K. 
U.S.A. 
South 
Korea 
U.S.A 
U.K. 
9 
9 
9 
9 
9 
8 
8 
7 
7 
0.38 
0.38 
0.38 
0.38 
0.38 
0.34 
0.34 
0.30 
0.30 
95.92 
96.30 
96.68 
97.06 
97.44 
97.78 
98.12 
98.42 
98.72 
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166. 
167. 
168. 
\69. 
170. 
171. 
172. 
173. 
16 
16 
16 
17 
17 
18 
19 
19 
Pharmaceutical 
Current 
Opinion in 
Neurobiology 
Nano Letters 
Saudi 
Pharmaceutica 
1 Journal 
Briefings in 
Functional 
Genomics 
Zeitschrift fur 
Anorganische 
Und Allgemeine 
Chemie 
Progress in 
Polymer 
Science 
Biofuels, 
Bioproducts and 
Biorefming 
Scientia 
Pharmaceutica 
U.K. 
U.S.A. 
Netherlands 
U.K. 
Germany 
U.K. 
U.K. 
Austria 
Total 
6 
6 
6 
5 
5 
2 
1 
1 
1 
2356 
0.24 
0.24 
0.24 
0.20 
0.20 
0.08 
0.04 
0.04 
100 
98.96 
99.20 
99.44 
99.64 
99.84 
99.92 
99.96 
100 
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5.7. PRINT AND NON-PRINT SOURCES OF CITATIONS 
Total number of citations i.e. 4212 were collected from all the issues of the 
"Australian Journal of Chemistry" published from 2011-2012. The collected 
data reveals that the citations used in the research articles of the journal are 
published in print and non-print source of references. Table.5.7. shows that 
majority of citations are producing in non-print source of references i.e. 
86.25% and only 13.75% of citations comes from print source of references. 
It will help to known the most dominant source of document in which 
information is being produced in the subject. Fig.5.5. shows the increasing 
trends of non-print source of references. 
TABLE.5.7. PRINT AND NON-PRINT SOURCES OF CITATIONS 
S.No. 
1. 
2. 
Sources of 
documents 
Print sources 
Non-print sources 
Total 
Frequency 
579 
3633 
4212 
%age of 
Frequency 
13.75 
86.25 
100 
Cumulative 
Frequency 
13.75 
100 
PRINT AND NON-PRINT SOURCES OF 
CITATIONS 
I PRINT SOURCES 
I NON-PRINT SOURCES 
Fig.5.5. 
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CHAPTER 6 
FINDINGS AND CONCLUSION 
The journal "Australian Journal of Chemistry" is the publication in the field 
of chemistry. The journal is an important vehicle for reporting latest 
researches and ongoing developments in the field of chemistry. It is 
published from Australia, the journal published as a monthly. This is online 
available. 
The citation analysis was conducted for the journal "Australian Journal of 
Chemistry" in order to provide various types of distribution of the citafions 
appeared in the journal published from 2011-2012. During the period of 
study 4212 citations were collected and a database was created using 
Microsoft Excel Software. The analysis of the data revealed the following 
outcome of the research. 
The findings may be summarized as under: 
1. The highest number of citations is given by mulfiple authorship 
which constitutes 34.14% of the total citafions in the journal. The 
lowest number of citations i.e. 15.98% that have been produce by 
single author. This is followed by joint authors and three authors. 
2. The study shows a definite trend of citing the most recent 
literature. Interestingly, the citation pattern also shows an 
increasing trend in each decade. The maximum literature was cited 
during the period 2000-2010 constituting 6&7h% of the total 
citafions, whereas the lowest number of citations was found to be 
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during the period 1910-1920 i.e. 0.12%. In general, the decade 
wise distribution shows a progressive increase in the number of 
citations since 1920 i.e. (0.12%) to 2010 i.e. (6r-lH*i). 
3. The reference in the journal has been found to cite various forms of 
documents including articles, books, patents, web resources, 
conference proceedings, reports, thesis, etc. Thus, the study 
concludes that the journal articles followed by books are the most 
dominant form of citations in the journal "Australian Journal of 
Chemistry". 
4. The citations appeared in the journal during the period of study 
emanated from 14 countries. The study shows the ranking of 
citations revealing that 33.28% of citations appeared from U.K., 
this is followed by U.S.A. with 32.77%) of citations. The last place 
is occupied by Austria with 0.04% of citations. 
5. The purpose of this study was to find out the most prolific authors 
whose works have been cited. A rank list of 311 cited authors were 
prepared. Murray, B. was found to be highly cited author i.e. 157. 
This is followed by Kanwar, J. R. and Rutherford, A.B.W. has 
samenumber of citations i.e. 150. 
6. The highest number of citations v/as given from the journal Nature 
published from U.K. i.e. 1.06%. The second place was occupied by 
Angewandte Chemie U.S.A. published from U.S.A. with 0.89%, 
whereas Scientia Pharmaceutica from Austria at the last place with 
0.04%. 
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7. The purpose of this study was to find out the most dominant source 
of documents which have been cited. The study reveals that 
maximum number of citations is given as the non-print source of 
document with 86.25% and only 13.75% of citations are given by 
print source of document. Thus, this shows the increasing trend of 
non-print sources of material. 
CONCLUSION 
From the above, it may be concluded that multiple authorship being the most 
frequently followed authorship pattern; articles of the journals are the most 
dominant forms of the citations. 2000 is the most productive decade and the 
U.K. being the most productive country of the periodicals. Nature is the 
most cited journal and Murray, B. is the most cited author and non-print 
source of document are the dominant source. This study clearly shows an 
increasing trend of citation analysis of non-print sources during recent years. 
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